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ABOUT THESE STATISTICS 

See Table 1 and Figures 1 and 2.

Abbreviations used in the introduction

CKD Chronic Kidney Disease 

CVD Total Cardiovascular Diseases

DALY Disability-Adjusted Life Years

ELSA-Brasil
The Brazilian Longitudinal Study of Adult Health 
(in Portuguese, Estudo Longitudinal de Saúde 
do Adulto)
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of the principal data sources and their contributions is provided 
in Table 1, while Figure 1 illustrates the overall framework for 
integrating data from these multiple sources into the present 
report. Details regarding data sources and methodology 
are available in the previous editions of Cardiovascular 
Statistics – Brazil.1-3 The methodological framework used to 
standardize and harmonize economic estimates across studies 
is summarized in Figure 2, providing an overview of the 
processes for cost collection, inflation adjustment, currency 
conversion, and interpretation.

Cardiovascular Statistics – Brazil 2026 is organized into 15 
chapters. The report begins with an overview chapter describing 
the overall burden of CVD in Brazil, followed by chapters 
dedicated to specific cardiovascular conditions and to major 
cardiovascular risk factors and lifestyle-related determinants. 
Compared with previous editions, Cardiovascular Statistics – 
Brazil 2026 includes new chapters on chronic kidney disease 
(CKD), nutrition, and congenital heart disease, reflecting their 
growing relevance to cardiovascular health and the availability 
of new evidence. All chapters were extensively updated using 
the most recent data available from national and international 
sources, with priority given to newly released databases, recent 
estimates, and contemporary scientific evidence published 
since the previous edition.

Although all chapters follow a standardized framework, 
their structure varies according to the nature of the topic. 
Chapters addressing CVDs primarily focus on epidemiology, 
mortality, morbidity, disease burden, healthcare utilization, 
hospitalizations, procedures, and costs. In contrast, chapters 
devoted to risk factors and lifestyle behaviors emphasize 
prevalence, temporal trends, geographic variation, and the 
attributable burden of CVD associated with each exposure, 
including mortality and disability-adjusted life years 
attributable to the risk factor. Some risk factors for CVD are also 
diseases themselves, such as diabetes and CKD; in this case, 
we privileged reporting data of the condition as a risk factor. 
In addition, the data sources used differ across chapters, with 
greater reliance on health information systems, administrative 
databases, and hospital records in disease-focused chapters, 
and on population-based surveys and surveillance systems in 
chapters addressing risk factors and health behaviors.

Over successive editions, Cardiovascular Statistics – Brazil 
has become one of the most widely consulted sources of 
information on cardiovascular health in the country and 
one of the most cited publications in Arquivos Brasileiros de 
Cardiologia (ABC Cardiol). Beyond its role as a descriptive 
report, the initiative serves as a resource for multiple 
stakeholders, including clinicians, researchers, educators, 
healthcare managers, policymakers, and professional 
societies. The data presented throughout the report have 
been used to support scientific research, guide healthcare 
planning, inform policy discussions, identify knowledge 
gaps, and monitor progress toward national and international 
cardiovascular health goals. The 2026 edition is accompanied 
by a redesigned online platform that expands access to data 
visualizations, maps, figures, and supplementary materials. 
By integrating traditional scientific reporting with interactive 
digital resources, it seeks to improve the accessibility, 
dissemination, and practical application of cardiovascular data, 

GBD Global Burden of Disease

IBGE
Brazilian Institute of Geography and Statistics (in 
Portuguese, Instituto Brasileiro de Geografia e 
Estatística)

IHME Institute for Health Metrics and Evaluation

PNS
Brazilian National Health Survey (in Portuguese, 
Pesquisa Nacional de Saúde)

SIA
Outpatient Information System (in Portuguese, 
Sistema de Informações Ambulatoriais)

SIH
System of the Unified Health System (in 
Portuguese, Sistema de Informações 
Hospitalares)

SIM Mortality Information System

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

YLD Years Lived with Disability

YLL Years of Life Lost

Cardiovascular Statistics – Brazil was established to provide 
a periodic, comprehensive, evidence-based assessment of 
cardiovascular health in Brazil and to support clinical practice, 
research, public health planning, and policy development.1-3 
Developed under the auspices of the Brazilian Society of 
Cardiology, the initiative brings together a multidisciplinary 
network of investigators from academic institutions across 
the country who are responsible for reviewing, analyzing, 
and interpreting data from multiple complementary sources. 
Since its first edition in 2020, Cardiovascular Statistics – Brazil 
has sought not only to quantify the burden of cardiovascular 
diseases (CVDs) and their risk factors but also to identify 
temporal trends, regional disparities, gaps in care, and 
emerging challenges for the Brazilian health system. The 
project is modeled on international initiatives such as the 
American Heart Association’s Heart Disease and Stroke 
Statistics Update,4 while incorporating data sources and 
perspectives that reflect Brazil’s unique epidemiological, 
demographic, and healthcare characteristics.

The estimates presented in this report are derived from a 
broad range of data sources, including national mortality and 
hospitalization information systems, population-based health 
surveys, administrative databases, disease registries, the Global 
Burden of Disease 2023 Study,5,6 and systematic reviews of 
scientific literature. These sources provide complementary 
information on mortality, morbidity, risk factors, healthcare 
utilization, costs, and disease burden. To maximize consistency 
across chapters, standardized methodological approaches 
were adopted whenever feasible. Economic estimates were 
harmonized by updating reported costs to December 2025 
prices using country-specific inflation indices and subsequently 
converting them to U.S. dollars using the December 2025 
exchange rates. Because differences in study design, costing 
methodology, and healthcare systems remain, economic 
findings should be interpreted primarily as indicators of the 
magnitude and trends of the cardiovascular economic burden 
rather than as direct comparisons of absolute costs. A summary 
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1. DATA 
SOURCES

2. EVIDENCE 
GENERATION

3. COLLABORATIVE 
DEVELOPMENT

5. KNOWLEDGE 
TRANSLATION

4. CARDIOVASCULAR 
STATISTICS -  
BRAZIL 2026

•	 Health information 
systems

•	 Population surveys
•	 GBD Study
•	 Registries and 

administrative data
•	 Scientific literature

(see Table 1)

•	 Data extraction and 
curation

•	 Standardized 
tabulations

•	 Maps, figures and 
geographical displays

•	 Systematic review by 
topic

•	 Healthcare utilization 
and cost estimation

•	 Standardized datasets 
and figures to authors

•	 Expert writing groups
•	 National coordination 

and review
•	 International expert 

review
•	 Editorial harmonization 

across chapters

•	 Integrated report
•	 Figures and tables
•	 Bilingual publication 

(Portuguese and 
English)

•	 Digital platform 
and supplementary 
resources

Research

Health policy

Clinical practice

Public health

Feedback to inform priorities, update evidence and guide future data collection

Healthcare 
planning

Figure 1 – Development process and knowledge translation framework of Cardiovascular Statistics – Brazil 2026.
GBD: Global Burden of Disease.

Table 1 – Principal data sources used in Cardiovascular Statistics – Brazil 2026

Data Source Institution Main Information Provided

Mortality Information System (SIM) Ministry of Health
Mortality, causes of death, temporal 

and geographic trends

Hospital Information System (SIH-SUS) Ministry of Health
Hospitalizations, procedures, length 

of stay, and costs

Outpatient Information System (SIA-SUS) Ministry of Health
Outpatient procedures and 

healthcare utilization

National Health Survey (PNS) IBGE / Ministry of Health
Cardiovascular risk factors, health 

status, and access to care

VIGITEL Ministry of Health
Surveillance of behavioral and 

metabolic risk factors in Brazilian 
capitals

Global Burden of Disease 2023 Study (GBD 
2023)

Institute for Health Metrics and 
Evaluation (IHME)

Incidence, prevalence, mortality, 
disability, DALYs, attributable 

burden, and risk-factor attribution

Disease Registries and Cohort Studies Multiple institutions
Clinical characteristics, outcomes, 

and longitudinal data

Economic and Administrative Databases
Government agencies and research 

institutions
Healthcare expenditures, resource 
utilization, and economic burden

Systematic Reviews and Scientific Literature Multiple sources
Epidemiological and clinical 

evidence

DALY: disability-adjusted life year; IBGE: Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística); PNS: 
National Health Survey (Pesquisa Nacional de Saúde); SIA-SUS: Outpatient Information System of the Unified Health System (Sistema de 
Informações Ambulatoriais do Sistema Único de Saúde); SIH-SUS: Hospital Information System of the Unified Health System (Sistema de 
Informações Hospitalares do Sistema Único de Saúde); SIM: Mortality Information System (Sistema de Informações sobre Mortalidade); 
SUS: Unified Health System (Sistema Único de Saúde); YLD: years lived with disability; YLL: years of life lost.
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Figure 2 – Standardized methodology for economic estimates in cardiovascular studies.

facilitating evidence-based decision-making and strengthening 
cardiovascular surveillance, research, and policy development 
in Brazil.

HIGHLIGHTS

Chapter 1 – Total Cardiovascular Diseases
•	 Cardiovascular diseases remained the leading cause of 

death in Brazil in 2023. According to GBD 2023 estimates, 
from 1990 to 2023, the age-standardized CVD mortality 
rate declined by 54.8%, from 325.2 to 147.0 deaths 
per 100,000 population, although substantial regional 
inequalities persisted.

•	 GBD 2023 estimates indicate that 16,351,655 people 
were living with CVD in Brazil in 2023, a 50% increase 
since 1990, reflecting mainly population aging and growth.

•	 Over the same period, the age-standardized CVD DALY 
rate declined by approximately 52%, as estimated by 
GBD 2023; however, CVD remained a major cause of 
health loss in Brazil, imposing a substantial burden on 
the health system.

Chapter 2 – Stroke (Cerebrovascular Diseases)
•	 An estimated 2,694,436 people were living with stroke in 

Brazil in 2023, according to GBD 2023. Despite this large 
absolute burden, the age-standardized prevalence rate 
declined by 25.6% from 1990 to 2023. 

•	 Over the same period, GBD 2023 estimates show that 
the age-standardized stroke mortality rate declined by 
63.2%, reaching 49.4 deaths per 100,000 population in 
2023; mortality remained higher among men and in the 
North region.

•	 Major gaps in post-stroke care persist: among 21,785 
stroke survivors, only 33.1% received physical rehabilitation 
during hospitalization and 52.7% after discharge, with a 
mean distance of 79.1 km to rehabilitation centers.

Chapter 3 – Acute and Chronic Coronary Heart Disease
•	 According to GBD 2023 estimates, 3,781,434 people 

were living with ischemic heart disease in Brazil in 2023. 
Despite the increase in absolute numbers since 1990, 
the age-standardized prevalence rate declined by 53%, 
reaching 1,428 per 100,000 population.

•	 Ischemic heart disease remained the leading cause of 
death in Brazil in 2023, accounting for 158,100 deaths, 
10.8% of all deaths and 41.6% of cardiovascular deaths, 
according to GBD 2023 estimates. The age-standardized 
mortality rate declined by 54% from 1990 to 2023, 
reaching 61 per 100,000 population.

•	 Use of coronary revascularization has increased in the 
Brazilian public health system. Primary PCI procedures 
more than doubled from 11,099 in 2019 to 24,695 in 
2024, while CABG volumes recovered after the COVID-19 
pandemic to approximately 21,000 procedures annually 
in 2023–2024.

Chapter 4 – Cardiomyopathy and Heart Failure
•	 GBD 2023 estimates indicate that the absolute number 

of people living with heart failure in Brazil more than 
doubled, from 0.79 million in 1990 to 1.69 million 
in 2023, despite a 14.5% decline in age-standardized 
prevalence, reflecting the effects of population growth 
and aging.

•	 From 1990 to 2023, the age-standardized mortality rate 
from cardiomyopathy and myocarditis declined by 61.8%, 

Reported in original 
currency

A standardized approach to inflation adjustment, currency conversion, and cost classification was applied 
to all studies to enhance comparability and support robust interpretation of the economic burden of 
cardiovascular disease.

Updated to prices of 
December 2025

Costs classified and 
interpreted with caution

Converted to US dollars
(December 2025)

Reference year defined 
when not reported

•	 Costs were presented in the 
currency originally reported by 
the authors.

•	 Original estimates and their 
reference year were preserved.

•	 This allowed comparisons 
across different economic 
contexts.

•	 All monetary values were 
adjusted for inflation to 
december 2025.

•	 Official inflation indices of the 
country of origin were used 
(e.g., IPCA in Brazil).

•	 For other currencies, the 
respective national inflation 
index was applied.

•	 Updated values were converted 
to US dollars.

•	 The average selling exchange rate 
from the Central Bank of Brazil 
for December 2025 (US$ 1 = R$ 
5.39) was used.

•	 For other currencies, the 
corresponding exchange rate for 
December 2025 was used.

•	 When the cost reference year 
was not reported or could 
not be inferred, the year 
immediately prior to publication 
was adopted.

•	 This rule was applied 
consistently across all studies.

•	 Studies were classified by economic 
perspective and cost type (direct 
medical, direct non-medical, indirect)

•	 Heterogeneity in methods, 
perspectives, cost components, and 
health systems was considered.

•	 Comparisons emphasized the 
magnitude and trends rather than 
absolute values.

1 2 3 4 5
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according to GBD 2023 estimates, although the absolute 
number of deaths increased from 13,114 to 15,116.

•	 According to the RAISE study, Brazil has approximately 
4.0 million people living with Chagas disease, the highest 
absolute burden in the Americas. Despite major declines 
in prevalence and mortality, Chagas cardiomyopathy 
remains a high-risk cause of heart failure, while the annual 
economic burden of chronic Chagas disease has been 
estimated at US$ 11.44 billion.

•	 Heart failure remains the leading cardiovascular cause 
of hospitalization in the Brazilian Unified Health System, 
accounting for 230,559 admissions in 2024. Brazilian 
Unified Health System payments for heart failure 
hospitalizations totaled R$ 583.8 million in 2024, with a 
mean reimbursement of R$ 2,532 per admission (values 
adjusted to December 2025).

Chapter 5 – Heart Valve Diseases
•	 Valvular heart disease in Brazil shows a dual epidemiological 

profile: data from the GBD 2023 study showed that 
rheumatic heart disease remains highly prevalent, with 
approximately 1.43 million cases in 2023 and little change 
in age-standardized prevalence since 1990 (−1.5%), 
while non-rheumatic valve disease is expanding, with 
prevalent cases increasing from 132,000 to 492,000 and 
age-standardized prevalence rising by 23.0%.

•	 Valvular procedures in the Brazilian Unified Health System 
were markedly disrupted by the COVID-19 pandemic. 
Surgical valve procedures fell from 12,771 in 2019 to 8,808 
in 2021, but recovered to 12,784 in 2024; in contrast, 
percutaneous balloon mitral valvuloplasty showed a 
sustained long-term decline, from 477 procedures in 2008 
to only 181 in 2024. 

•	 Contemporary Brazilian studies of TAVI show improving 
short-term outcomes despite increasing age and comorbidity 
burden among treated patients, with in-hospital or 30-day 
mortality generally below 5–8%.

Chapter 6 – Atrial Fibrillation and Atrial Flutter
•	 According to GBD 2023 estimates, the age-standardized 

prevalence of atrial fibrillation in Brazil remained stable 
from 1990 to 2023 (from 813 to 806 per 100,000), while 
crude prevalence more than doubled (from 447 to 999 
per 100,000), reflecting mainly population aging and the 
growing number of people living with atrial fibrillation.

•	 Over the same period, GBD 2023 estimates show that 
the absolute number of deaths due to atrial fibrillation 
increased almost fivefold (from 2,593 to 12,417), while 
the age-standardized mortality rate remained essentially 
stable (4.7 to 5.0 per 100,000).

•	 Atrial fibrillation imposed a substantial and growing 
burden on the Brazilian Unified Health System, 
accounting for 517,432 hospitalizations from 2008 to 
2024. Inflation-adjusted hospitalization expenditures at 
the Brazilian Unified Health System totaled R$ 458.3 
million over the period and increased by 63% between 
2008 and 2024.

Chapter 7 – Hypertension
•	 GBD 2023 estimates indicate that high systolic blood 

pressure was responsible for 220,160 deaths in Brazil 
in 2023. Despite the increase in the absolute number 
of attributable deaths since 1990, the attributable age-
standardized mortality rate declined by 52.9%, reaching 
85 deaths per 100,000 population. 

•	 Hypertension remains highly prevalent and inadequately 
controlled in Brazil. In the 2013 National Health Survey, 
which included direct blood pressure measurements, 
32.3% of adults had hypertension; among those receiving 
antihypertensive treatment, only 54.4% had controlled 
blood pressure. 

•	 Hypertension also imposes a substantial economic 
burden on the Brazilian Unified Health System. In 2018, 
hypertension accounted for 59% of the R$ 3.45 billion 
in the Brazilian Unified Health System costs attributable 
to hypertension, diabetes, and obesity, exceeding R$2 
billion annually.

Chapter 8 – Dyslipidemia
•	 Dyslipidemia is highly prevalent among Brazilian adults. 

In the 2014–2015 National Health Survey, 32.7% had 
high total cholesterol, 18.6% high LDL cholesterol, and 
31.8% low HDL cholesterol. 

•	 GBD 2023 estimates indicate that 67,688 cardiovascular 
deaths in Brazil were attributable to high LDL cholesterol 
in 2023, up from 55,057 in 1990. Despite this increase 
in absolute deaths, the age-standardized mortality rate 
declined by 62.2%, from 68.2 to 25.8 deaths per 100,000 
population.

•	 Important gaps in detection and treatment persist. In 
the ELSA-Brasil study, among participants with high LDL 
cholesterol, only 58.1% were aware of the condition 
and 42.3% were receiving lipid-lowering therapy; other 
Brazilian studies show particularly low achievement of 
recommended LDL cholesterol targets among individuals 
at high cardiovascular risk.

Chapter 9 – Diabetes mellitus
•	 According to the 2025 IDF Diabetes Atlas, an estimated 

16.6 million Brazilian adults aged 20–79 years have 
diabetes, placing Brazil sixth worldwide in absolute 
number of cases; age-adjusted prevalence is 10.6%, and 
31.9% are unaware of their condition.

•	 Despite improvements in access to treatment, diabetes 
control remains suboptimal. National Health Survey data 
show that only 46% of adults with diabetes achieved 
HbA1c < 7%, and only 12.5% simultaneously achieved 
glycemic, blood pressure, and LDL-cholesterol targets. 

•	 When considered as a cardiovascular risk factor rather 
than as a disease, diabetes-related risk is captured in the 
GBD framework by high fasting plasma glucose. In 2023, 
36,431 cardiovascular deaths in Brazil were attributable 
to high fasting plasma glucose, and, in 1990, they were 
24,789. Although the absolute number increased from 
1990 to 2023, the age-standardized cardiovascular 
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mortality rate declined by 57.1%, from 32.8 to 14.1 
deaths per 100,000.

Chapter 10 – Smoking and Tobacco Use 
•	 According to LENAD III, 26.8 million Brazilians aged ≥ 

14 years used tobacco products in 2023, corresponding 
to 13.2% of the population. In Vigitel, which monitors 
adults in Brazilian state capitals using a different survey 
methodology, smoking prevalence increased from 9.0% 
in 2021 to 11.5% in 2024.

•	 GBD 2023 estimates indicate that 141,737 deaths from 
all causes in Brazil in 2023 were attributable to tobacco, 
including 50,160 cardiovascular deaths. Cardiovascular 
deaths attributable to tobacco declined by 16.6% in 
absolute numbers between 1990 and 2023.

•	 According to LENAD III, 8.8% of Brazilians aged ≥ 14 
years had ever used electronic nicotine delivery systems 
and 5.6% reported use in the previous year, corresponding 
to approximately 9 million individuals. Among adolescents 
who had experimented with these products, nearly 80% 
continued using them.

Chapter 11 – Obesity 
•	 The prevalence of obesity in Brazil shows a progressive 

increase. According to Vigitel, obesity affected 25.7% of adults 
in Brazilian state capitals in 2024, with prevalence almost 
doubling since 2006. The largest increase was observed 
among adults aged 35–44 years, from 12.8% in 2006 to 
30.1% in 2024, and among those with complete secondary 
or incomplete higher education, from 10.9% to 25.9%.

•	 GBD 2023 estimates indicate that the age-standardized 
CVD mortality rate attributable to high body mass index 
declined by 18.1% in Brazil from 1990 to 2023, from 
25.4 to 20.8 deaths per 100,000. Declines were greater 
in the Federative Units with higher sociodemographic 
development, particularly São Paulo, Rio de Janeiro, and 
Distrito Federal, whereas less favorable trends were observed 
in the Federative Units of the North and Northeast.

•	 The CVD burden attributable to high body mass index 
showed marked geographic and sex inequalities. From 
1990 to 2023, age-standardized CVD DALY rates declined 
more markedly among women, with the largest reductions 
in the Southeast (−41.1%) and South (−40.7%), whereas 
rates increased among men in the Northeast (+39.0%) 
and North (+28.0%).

Chapter 12 – Physical Activity 
•	 Despite a progressive decline in physical inactivity, 37.0% 

of Brazilian adults did not meet recommended levels of 
physical activity in 2023, according to Vigitel, down from 
48.3% in 2013. Physical inactivity remained substantially 
more frequent among women (43.0%), adults aged ≥ 
65 years (63.6%), and those with ≤ 8 years of schooling 
(47.7%).

•	 According to GBD 2023 estimates, the age-standardized 
CVD mortality rate attributable to low physical activity 
declined by 59.1% between 1990 and 2023, from 

8.02 to 3.29 deaths per 100,000. The decline varied 
substantially across the Federative Units, ranging from 
30.5% in Maranhão to 66.8% in Paraná, and was greater 
in the Federative Units with higher sociodemographic 
development.

•	 The COVID-19 pandemic temporarily reversed favorable 
trends in physical activity in Brazil: according to Vigitel, 
physical inactivity increased from 44.8% in 2019 to 48.2% 
in 2021, before declining to 37.0% in 2023. Other surveys 
also documented marked increases in sedentary behavior 
and screen time during the pandemic.

Chapter 13 – Cardiovascular Diseases Attributable to 
Dietary Risks
•	 According to the GBD Study, dietary risks result from 

the low intake of fruits, vegetables, pulses, whole grains, 
nuts and seeds, milk, fibers, calcium, omega-3 and 
polyunsaturated fatty acids, as well as the high intake 
of sodium, red and processed meats, sugar-sweetened 
beverages, and trans fatty acids. In Brazil, dietary risks 
remain the second major risk factor for CVD, surpassed 
only by high systolic blood pressure. 

•	 Vigitel data show persistent low adherence to healthy 
dietary patterns among Brazilian adults. From 2007 
to 2024, regular consumption of beans declined from 
66.8% to 56.4%, while regular consumption of soft drinks 
and artificial juices decreased from 30.9% to 16.2%. 
Recommended fruit and vegetable consumption also 
declined from 23.1% in 2019 to 21.0% in 2024, while 
consumption of ultra-processed foods remained high, 
reaching 25.5% in 2024 and being particularly frequent 
among young adults (45.5%). 

•	 According to GBD 2023 estimates, the age-standardized 
CVD mortality rate attributable to dietary risks decreased 
by 60.2% between 1990 and 2023, from 91.0 to 36.3 
deaths per 100,000. Reductions were greater in the South 
and Southeast and smaller in the North and Northeast, and 
Federative Units with higher sociodemographic indices 
showed greater declines. Mortality rates remained higher 
among men, and ischemic heart disease remained the 
leading cause of CVD mortality attributable to dietary 
risks in 2023.

•	 Ultra-processed food consumption represents an 
important target for cardiovascular prevention in Brazil, 
with an estimated 22% of premature CVD deaths 
attributable to these foods. Brazil’s Tax Reform included 
sugar-sweetened beverages among products subject to 
the new Selective Tax, although its specific rate has not 
yet been defined; taxation of sugar-sweetened beverages 
of at least 20% has been proposed to induce substantial 
changes in consumption patterns.

Chapter 14 – Congenital Malformations of the Circulatory 
System and Pediatrics
•	 Congenital malformations of the circulatory system remain 

an important cause of early childhood mortality in Brazil. In 
2023, they accounted for 50% of deaths due to congenital 
malformations among children aged < 1 year and were the 
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leading cause of death in the post-neonatal period (28–364 
days), with a mortality rate of 119.4 per 100,000 live births. 

•	 According to GBD 2023 estimates, mortality from 
congenital malformations of the circulatory system declined 
by 39.0% in Brazil between 1990 and 2023, from 4.9 
to 3.0 deaths per 100,000 population. Reductions were 
greater in Federative Units with higher sociodemographic 
development, whereas mortality increased in Amazonas 
and showed no clear decline in Amapá and Roraima.

•	 Congenital malformations of the circulatory system impose 
a substantial burden on the Brazilian Unified Health 
System, accounting for 91,437 hospital admissions between 
2019 and 2023, with total hospitalization costs of R$ 1.14 
billion and a mean cost of R$ 12,290 per admission. 

Chapter 15 – Chronic Kidney Disease
•	 Chronic kidney disease remains substantially underdiagnosed 

in Brazil. Although population studies estimate chronic 

kidney disease prevalence at approximately 9–14%, only 
1.4% of adults reported a diagnosis in the 2019 National 
Health Survey. In the Brazilian REVEAL-CKD cohort, 97.0% 
of patients with laboratory evidence of stage 3 chronic 
kidney disease did not have the diagnosis adequately 
recorded, and only 4.9% had albuminuria assessed.

•	 According to GBD 2023 estimates, cardiovascular deaths 
attributable to kidney dysfunction increased from 26,803 
in 1990 to 37,675 in 2023, while the age-standardized 
mortality rate declined by 59.8%, from 36.0 to 14.5 deaths 
per 100,000. Important geographic inequalities persisted, 
with 2023 rates ranging from 10.9 per 100,000 in the 
Distrito Federal to 20.3 in Amazonas.

•	 Advanced chronic kidney disease imposes a substantial 
burden on the Brazilian health system. In 2024, 172,585 
patients were receiving dialysis, corresponding to 812 per 
million population; approximately 80% of dialysis therapy 
and 90% of kidney transplants are financed by the Brazilian 
Unified Health System.    
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CHAPTER 1 – TOTAL CARDIOVASCULAR 
DISEASES

ICD-9 390 to 459; ICD-10 I00 to I99.

See Tables 1.1 through 1.6 and Charts 1.1 through 1.8.

Abbreviations used in chapter 1

CI Confidence Interval

CVD Total Cardiovascular Diseases

DALYs Disability-Adjusted Life Years

ELSA-Brasil
The Brazilian Longitudinal Study of Adult Health 
(in Portuguese, Estudo Longitudinal de Saúde 
do Adulto)

FU Federative Unit

GBD Global Burden of Disease

HDI Human Development Index

HF Heart Failure

ICD
International Statistical Classification of Diseases 
and Related Health Problems

IHD Ischemic Heart Disease

NCD Noncommunicable Disease

OR Odds Ratio

PNS
Brazilian National Health Survey (in Portuguese, 
Pesquisa Nacional de Saúde)

SDI Sociodemographic Index

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

UI Uncertainty Interval

YLD Years Lived with Disability

YLL Years of Life Lost

Overview
•	 Noncommunicable diseases (NCDs) are the leading cause 

of death worldwide, responsible for premature death, 
loss of quality of life, and adverse economic and social 
impacts. NCDs killed at least 43 million people in 2021, 
equivalent to 75% of non-pandemic-related deaths globally, 
significantly exceeding deaths from external causes and 
infectious diseases. Of all NCD-related deaths worldwide, 
nearly 44% (over 19 million) result from cardiovascular 
diseases (CVD).7 Manderson and Jewett have found that 
the distribution of NCD mortality is grossly inequitable, with 
86% of NCD-attributable premature deaths before age 70 
located in low- and middle-income countries. They argued 
that those are “noncommunicable diseases of poverty”.8 

•	 In Brazi l ,  NCDs accounted for 57% of deaths 
(n  =  1,095,000) in 2021, with 35% due to CVD and 

22% to neoplasms, reflecting the pandemic’s impact. 
This situation changed in 2023, with NCDs accounting 
for 77% of all deaths in Brazil and CVD accounting for 
34% of NCD deaths.3,9-12

•	 The definition of CVD may vary according to the study, 
from including all diseases listed in ICD-10 Chapter IX 
to just grouping the three leading causes [ischemic heart 
disease (IHD), stroke, and heart failure (HF)]. For the 
Global Burden of Disease (GBD) Study, the definition 
of total CVD comprises 10 causes: rheumatic heart 
disease, IHD, cerebrovascular disease, hypertensive heart 
disease, cardiomyopathy, myocarditis, atrial fibrillation 
and flutter, aortic aneurysm, peripheral vascular disease, 
and endocarditis.3

•	 Cardiovascular disease, which includes IHD and 
cerebrovascular disease, is the leading cause of premature 
death worldwide, responsible for approximately one-
third of all deaths. This number is expected to increase 
in the future due to population aging.13 Inequalities 
significantly influence premature death from DCV in 
Brazil, with low-income populations being more exposed 
to environmental and behavioral risks and facing barriers 
to health services.14,15

•	 Ischemic heart disease was the leading cause of death in 
the country, followed by stroke in both 1990 and 2023. 
In fact, in 2023, IHD was the leading cause of death in 
all Brazilian Federative Units (FUs), except for the state 
of Amazonas, in the Northern region. Three states in that 
region, Acre, Amapá, and Pará, showed no significant 
difference in mortality rates due to IHD and stroke.3 

•	 COVID-19 was the leading cause of death among 
men and women in 2021. In men, the second leading 
cause of death was IHD, followed by cerebrovascular 
diseases. Among women, this order is reversed, with 
cerebrovascular diseases being the second leading cause 
and IHD, the third.3 

Prevalence
•	 Gomes et al. have published a cross-sectional study from 

the Brazilian National Health Survey (PNS) conducted in 
2019 on a sample of 88,531 adults over 18 years, stratified 
by sex and age groups, using a multivariate model. The 
self-reported diagnosis of heart disease in Brazil was 5.3% 
(95% CI, 5.0–5.6) and associated with aging, individuals 60 
years and older (prevalence ratio = 2.8; 95% CI, 1.8 – 4.4), 
hypertension (prevalence ratio = 2.3; 95% CI, 2.0–2.5), 
and elevated cholesterol (OR = 1.7; 95% CI, 1,5–1,9). 
Being a woman and having physical activity during leisure 
time were protective factors.16 

•	 In the ELSA-Brasil, a cohort study that included 15,105 civil 
servants from 6 academic institutions (54% women, 35-74 
years, with baseline assessment between 2008 and 2010), 
the self-reported prevalence was as follows: coronary heart 
disease, 4.7% (men = 5.7%, women = 4.0%); HF, 1.5% 
(men = 1.9%, women = 1.5%); stroke, 1.3% for both 
sexes; rheumatic fever, 2.9% (men = 2.2%, women = 
3.4%); and Chagas disease, 0.4%, for both sexes.17
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•	 According to 2019 PNS data, only 0.5% of people in 
Brazil had ideal cardiovascular health, with higher rates 
among those with higher education (1.3%) and urban 
residents (0.6%).18 Similar findings have been reported 
in international research; a literature review indicated 
a low prevalence of ideal cardiovascular health (3.3%), 
defined as meeting 6 or 7 ideal metrics. Females and 
young adults demonstrated better cardiovascular 
health status compared to males and older individuals. 
Individuals with higher education tended to have more 
ideal cardiovascular health metrics.19 In a study of 
the Southern Cone of Latin America, only 0.1% (95% 
CI, 0.0–0.2) met the seven criteria that define ideal 
cardiovascular health.20 

•	 In 2019, Brazil had around 12,946,932 people with 
prevalent CVD, and 51% were men. The prevalence 
among the elderly declined in males but increased in 
females aged 15-49 years.18

•	 According to recent statistics, the age-standardized 
prevalence rate of CVD in Brazil in 2023 was 6.4% 
(6.0-6.9) for both sexes, 6.7% (6.2-7.2) for males, and 
6.1% (5.7- 6.7) for females. The GBD Study estimated 
16,351,655 (15,261,238.5 – 17,736,201.4) prevalent 
cases in Brazil in 2023, a 50% increase since 1990.

•	 Chart 1.1 shows that the prevalence of CVD increases 
with age in Brazil, regardless of sex. However, the 
difference in prevalence between males and females 
is more pronounced among children under 5 years of 
age. From ages 5 years to 44 years, women have higher 
prevalence than men. After age 44 years, the prevalence 
among men increases and the difference between sexes 
is highest in the age group of 60-69 years.

Mortality
•	 Cardiovascular disease is the leading cause of death 

globally,7,8 and, in 2021, approximately 80% of the 
world’s deaths from CVD occurred in low- and middle-
income countries.8,9 The World Health Organization has 
established a global action plan for the year 2025, aiming 
to reduce by 25% the number of premature deaths from 
NCDs, including CVD.21

•	 Baptista et al. have examined the relationship between 
age composition and age-specific mortality rates with 
observed sex differences in CVD mortality across 
Brazilian microregions from 1996 to 2015. They found 
that CVD mortality decreased during this period. In 
regions with higher socioeconomic development, age 
structure was more closely linked to mortality, with 
older populations experiencing higher CVD death rates. 
Notably, the key factors influencing CVD mortality also 
varied across different Brazilian regions and FUs.22

•	 In Brazil, from 1990 to 2023, the age-standardized 
mortality rate from CVD per 100,000 people decreased 
from 325.2 (95% UI, 302.6 – 340.5) to 147.0 (95% UI, 
132.2 – 155.1), representing a 54.8% reduction. The 
mortality rate was higher in men (182.5; 169.6–191.0) 
compared to women (118.0; 102.3–127.3), with 
declines of 50.9% and 58.3%, respectively (Chart 1.2).

•	 The age-standardized mortality rate from CVD varied in 
the different FUs. Maranhão and Alagoas had the highest 
mortality rates, exceeding the national average. Distrito 
Federal, Minas Gerais, Paraná, Rio de Janeiro, and Rio 
Grande do Sul experienced the largest percentage reduction 
in mortality during the same period, approximately 60% 
(Table 1.1). 

•	 Malta et al. have compared the historical series of CVD 
mortality rates in Brazil using the Brazilian Mortality 
Information System database with and without correction 
and the GBD 2017 estimates between 2000 and 2017. 
The authors reported that the increase in mortality rates 
observed in 2017 in some Northern and Northeastern FUs 
was attributable to improvements in death registration 
and better classification of underlying causes of death in 
recent years.23

•	 The Family Health Program was associated with decreases 
in hospitalizations and deaths from CVD. Rasella et al. have 
found that mortality from cerebrovascular disease and heart 
disease declined by 0.69 (95% CI, 0.66-0.73) and 0.64 
(95% CI, 0.59-0.68), respectively, when the Family Health 
Program coverage was sustained over an 8-year period.24

•	 Chart 1.3 shows the correlation between the percent 
change of age-standardized cardiovascular mortality rates 
from 1990 to 2023 and the Sociodemographic Index (SDI) 
in the Brazilian FUs, with the highest SDI levels linked to 
the greatest declines in CVD death rates. 

•	 Studies have shown a strong link between low socioeconomic 
status and a higher burden of CVD.19,22 Bichara et al. have 
observed that better socioeconomic conditions contribute 
to declining mortality rates from IHD and cerebrovascular 
diseases in Brazil. The FUs with the highest socioeconomic 
indicators experienced the largest decreases in mortality 
rates.25

•	 An inverse association of the municipal Human 
Development Index (HDI) and the supplementary health 
coverage with mortality from CVD has been observed, 
suggesting a relationship between socioeconomic factors 
and CVD. Supplementary health coverage increased in 
the country during the study period and was inversely 
associated with CVD mortality between 2004 and 2013.26 

•	 Soares et al. have identified a decline in CVD mortality 
in the states of Rio de Janeiro, São Paulo, and Rio 
Grande do Sul that occurred before improvement in the 
socioeconomic index. Trends in gross domestic product 
per capita, reductions in child mortality, higher educational 
attainment (measured by years of schooling of individuals 
aged 25 years and older), and the HDI were strongly 
correlated with decreases in CVD mortality rates. In Rio 
de Janeiro, declines in mortality from CVDs, stroke, and 
HDI over recent decades were preceded by increases in 
the HDI.27,28

Burden of Disease (DALYs)
•	 Disability-adjusted life years (DALYs) are a synthetic 

measure of the burden of disease, widely used to quantify 
the total loss of health in a population. This indicator 
combines, in a single metric, the years of life lost due to 
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premature death (years of life lost – YLL) and the years lived 
with disability (YLD), expressed as the sum of these two 
components (DALY = YLL + YLD). One DALY corresponds 
to one year of healthy life lost, and the measure enables 
comparisons of the impact of different diseases, conditions, 
and risk factors across populations, age groups, sexes, 
and time periods. Developed in the context of the GBD 
Study, DALYs are particularly relevant for assessing CVDs, 
as they integrate the effects of premature mortality and the 
prolonged coexistence of disabilities resulting from those 
chronic conditions.29-31

•	 Cardiovascular diseases were the leading cause of total 
number of all-ages DALYs globally at level 2 in 2023, 
representing 15.6% (95% UI, 14.1-17.0) of all disease 
burden.6

•	 In Brazil, DALYs due to CVDs increase with age in both 
sexes, rising more sharply after age 50 years and peaking 
among the elderly. Men consistently show higher DALYs 
than women throughout most of adulthood. The male/
female ratio remains above 1 at most ages, peaking in 
middle age, indicating a greater cardiovascular burden 
in men during that period. In older age groups, the ratio 
approaches 1, reflecting convergence between the sexes. 
This trend may reflect longer female survival and increased 
cardiovascular cases among elderly women, with important 
implications for prevention and care strategies across the 
lifespan (Chart 1.4).

•	 Chart 1.5 shows a consistent, sustained decline in age-
standardized CVD DALY rates between 1990 and 2023 
in both sexes and across the population as a whole. 
Throughout the period, men have the highest rates, 
followed by the combined total for both sexes, while 
women maintain the lowest rates, reflecting persistent 
sex-based differences in disease burden. Despite the 
continuous decline, the gradient between men and 
women remains relatively stable, indicating that advances 
in prevention and treatment have benefited both sexes but 
have not been sufficient to eliminate gender inequalities 
in cardiovascular burden. 

•	 Chart 1.6 shows a consistent decline in age-standardized 
CVD DALY rates in Brazil and across all Brazilian geographic 
regions from 1990 to 2023, indicating progress in managing 
the cardiovascular burden nationwide. Nonetheless, 
regional differences persist: the Southeast and South 
regions start with the highest rates and gradually decline 
over the decades, whereas the North and Northeast regions 
maintain lower rates that also decline over time. By the 
end of the period, the regions show partial convergence, 
indicating reduced regional disparities, although absolute 
gaps persist.

•	 Table 1.2 illustrates a clear and steady decline in age-
standardized CVD DALY rates in Brazil from 1990 to 2023. 
This trend is observed across all regions and FUs, showing 
widespread progress in reducing the cardiovascular burden 
over the years. However, the decline varied by region: the 
Southeast and South experienced larger declines, whereas, 
the North and Northeast, although also experiencing 
declines, had CVD DALY rates relatively higher in 2023. 

Although rates have improved, the total number of DALYs 
remains high, mainly due to population growth and aging. 
Cardiovascular diseases still represent a major health loss 
in Brazil, posing important challenges for health system 
planning and organization.

•	 Manderson and Jewett8 state that poverty, and social and 
commercial factors are the primary drivers of NCDs. They 
suggest that addressing these broader determinants rather 
than individual lifestyle choices could be the most effective 
way to reduce the burden of NCDs, including CVD. 

Healthcare Utilization and Cost
•	 In Brazil, administrative data from the Brazilian Unified 

Health System (SUS) have shown an increase in the total 
number of cardiovascular admissions and procedures in 
recent decades, with temporary interruption of this trend 
in the early years of the COVID-19 pandemic.3

•	 The total number of clinical and surgical admissions for 
cardiovascular procedures increased from 695,443 in 
2008 to 844,882 in 2024, corresponding to a 21% rise 
in the period. This increase was driven by surgical and 
interventional procedures, whose volume almost doubled 
throughout the historical series, while clinical admissions 
had a more discrete increase and trend towards stabilization 
(Chart 1.7). In 2020, there was a sudden drop in the total 
number of admissions and procedures, an approximately 
12% reduction as compared to the previous year, followed 
by gradual recovery of the clinical activity as of 2021, 
and more consistent recovery in 2022-2024. In 2008, 
surgical admissions represented 11% of the total volume 
and increased to 19% in recent years (Tables 1.3 and 1.4).

•	 Of the clinical conditions, HF and cerebrovascular diseases 
remained the major responsible for the number of 
cardiovascular hospitalizations, a pattern consistent with the 
Brazilian historical series, in which such conditions together 
with IHD and arrhythmias accounted for most CVD-
related admissions. Regarding surgical and interventional 
procedures, there was an increasing predominance of 
coronary angioplasties, including primary angioplasty, 
and maintenance of the absolute number of myocardial 
revascularization surgeries and valvular procedures.

•	 The total amount paid by the SUS for clinical and surgical 
admissions for cardiovascular procedures increased 
substantially throughout the historical series. In nominal 
terms, the total expenditure with clinical admissions for 
cardiovascular procedures increased approximately from 
R$ 1.6 billion in 2008 to R$ 3.5 billion in 2024. However, 
after adjusting for inflation in the period, that expenditure 
increased approximately from R$ 3.1 billion to R$ 3.7 
billion from 2008 to 2024. This increment was proportional 
to neither the growth in the number of procedures and 
more complex interventions, nor the incorporation of 
technology, suggesting a reduction in the funding in the 
area (Tables 1.5 and 1.6 and Chart 1.8).

•	 During the COVID-19 pandemic, there was a temporary 
reduction in the total expenditures associated with 
cardiovascular admissions and procedures, following the 
reduction in the number of hospitalizations in the period. 

10



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

In 2020 and 2021, the total values paid by the SUS were 
lower than those in the immediately previous years, with 
recovery as of 2022. 

•	 It is worth noting that the values reported represent 
payments by the SUS and/or the supplementary health 
system, and do not necessarily reflect the actual cost of CVD 
in the country. Indirect costs, out-of-hospital expenditures, 
and costs associated with medical devices, specialized 
materials, and long-term care are not captured in those 
records. In addition, global estimates based on CVD 
prevalence suggest that the total cost, including direct, 
indirect, and supplementary health costs, are substantially 
higher than those observed in the public health system, 
and can reach approximately 49 billion dollars in the 
next 5 years.32

Future directions
•	 Despite advances in describing CVD mortality and burden 

in Brazil, important gaps remain in the literature. These 
include limited integration of mortality, morbidity, and 
disability data into more granular subnational analyses, such 

as at the municipal and microregional levels, as well as the 
scarcity of longitudinal studies that capture the dynamic 
interactions among social determinants, population 
aging, and access to health services. In addition, sex- and 
life-course-related differences in the transition from risk 
factors to clinical events and DALYs remain underexplored, 
particularly among socially vulnerable populations, thereby 
constraining the development of more equitable and 
evidence-informed public policies.9,32

•	 In this context, strengthening integrated health information 
systems that link administrative databases, population-
based surveys, and national cohorts is a priority, enabling 
continuous, territorially sensitive monitoring of the 
cardiovascular burden. Investments in prospective analyses 
of the social and commercial determinants of health may 
support more cost-effective interventions in primary health 
care and prevention strategies across the life course. 
Furthermore, systematically incorporating disability and 
quality-of-life metrics into impact assessments is essential 
to improve health system planning in the face of population 
aging and persistent inequalities, in line with recent global 
agendas on CVDs and the burden of disease.6,9    
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Table 1.1 – Age-standardized cardiovascular mortality rates, in Brazil and its Federative Units, in 1990 and 2023, and percentage 
change of the rates in the period

Federative Units 1990 — Number of 
deaths (95% UI)

1990 — Rate  
(95% UI)

2023 — Number of 
deaths (95% UI)

2023 — Rate  
(95% UI)

Percent change 
(95% UI) 

Brazil
254.332,8 
(241.512,3; 
264.497,8)

325,2 (302,6; 340,5)
379.656,9 
(342.235,3; 
400.401,1)

147,0 (132,2; 155,1) -54,8 (-56,5; -53,3)

Brazil North
9.171,4 (8.654,4; 

9.652,7)
278,8 (258,7; 297,2)

22.168,3 (20.065,0; 
23.616,7)

150,6 (135,2; 161,5) -46,0 (-49,0; -43,2)

Acre 369,8 (339,0; 402,2) 259,1 (235,2; 281,6)
924,0 (826,3; 

1.010,2)
140,9 (125,2; 154,6) -45,6 (-51,3; -39,0)

Amapá 212,9 (195,4; 231,2) 234,3 (211,2; 253,4) 789,3 (698,2; 860,5) 150,3 (131,9; 165,2) -35,8 (-42,3; -28,4)

Amazonas
1.624,8 (1.502,8; 

1.740,3)
261,0 (237,3; 282,6)

4.172,6 (3.740,7; 
4.506,1)

145,3 (129,2; 157,8) -44,3 (-49,3; -39,1)

Pará
5.062,7 (4.748,2; 

5.409,8)
282,9 (260,6; 302,6)

10.816,7 (9.608,4; 
11.643,7)

150,5 (133,0; 162,4) -46,8 (-51,2; -42,8)

Rondônia
1.012,1 (944,3; 

1.079,9)
355,5 (328,7; 378,4)

2.384,8 (2.142,2; 
2.589,2)

157,5 (139,9; 172,6) -55,7 (-59,9; -51,1)

Roraima 135,9 (123,9; 151,1) 294,7 (270,2; 324,2) 605,4 (544,8; 667,5) 161,3 (144,9; 179,2) -45,3 (-51,5; -39,3)

Tocantins 753,2 (691,3; 811,2) 297,6 (267,6; 323,9)
2.475,4 (2.209,6; 

2.738,8)
157,9 (140,1; 174,8) -46,9 (-52,6; -40,1)

Brazil Northeast
59.360,2 (54.992,8; 

63.014,1)
256,2 (235,6; 272,2)

101.168,0 (91.437,8; 
108.722,9)

150,9 (136,5; 162,0) -41,1 (-44,8; -36,7)

Alagoas
3.895,1 (3.588,4; 

4.128,0)
313,3 (287,5; 334,1)

6.487,7 (5.901,6; 
7.014,0)

192,9 (174,7; 208,9) -38,4 (-43,0; -32,7)

Bahia
14.934,2 (13.569,4; 

16.122,6)
237,8 (212,5; 256,9)

25.638,9 (22.581,4; 
27.668,1)

138,9 (123,5; 149,2) -41,6 (-44,9; -37,8)

Ceará
7.390,5 (6.763,2; 

7.995,7)
206,2 (186,2; 223,7)

15.032,1 (13.340,5; 
16.372,8)

134,4 (119,7; 145,9) -34,8 (-40,5; -29,1)

Maranhão
5.790,6 (5.297,4; 

6.307,7)
255,8 (232,9; 277,5)

12.786,0 (11.416,2; 
13.981,1)

186,4 (166,4; 204,0) -27,1 (-34,5; -19,1)

Paraíba
5.108,3 (4.643,3; 

5.489,1)
241,8 (217,7; 260,4)

7.686,7 (6.854,9; 
8.331,1)

146,7 (131,6; 158,7) -39,3 (-44,5; -33,8)

Pernambuco
13.686,3 (12.685,8; 

14.527,0)
333,8 (305,8; 356,3)

17.418,1 (15.772,4; 
18.716,4)

158,9 (143,4; 171,0) -52,4 (-55,5; -49,0)

Piaui
3.190,3 (2.894,4; 

3.489,9)
247,9 (223,2; 271,6)

6.656,6 (5.976,4; 
7.326,0)

160,1 (144,1; 176,1) -35,4 (-41,3; -27,8)

Rio Grande do 
Norte

3.255,5 (2.918,2; 
3.543,4)

216,8 (193,8; 236,1)
6.010,5 (5.280,8; 

6.659,6)
139,2 (122,9; 153,7) -35,8 (-42,0; -29,1)

Sergipe
2.109,4 (1.961,1; 

2.252,8)
275,8 (253,5; 295,7)

3.451,3 (3.044,2; 
3.747,0)

139,7 (122,9; 152,1) -49,3 (-54,0; -44,5)

Brazil Southeast
131.750,2 
(125.358,4; 
136.692,1)

367,7 (343,6; 384,2)
175.106,8 
(158.688,6; 
186.055,9)

148,0 (133,8; 157,2) -59,8 (-61,7; -57,8)

Espírito Santo
4.342,1 (4.035,8; 

4.595,4)
336,6 (307,0; 356,7)

7.032,0 (6.258,8; 
7.610,3)

140,9 (124,7; 152,9) -58,1 (-61,2; -55,0)

Minas Gerais
28.509,7 (27.052,9; 

29.684,1)
327,2 (305,0; 343,1)

37.311,8 (33.070,6; 
40.098,4)

126,5 (112,2; 135,7) -61,3 (-63,6; -59,0)

Rio de Janeiro
35.790,0 (34.149,9; 

37.291,8)
418,3 (390,7; 438,3)

38.661,7 (35.413,6; 
40.996,4)

163,3 (149,4; 173,0) -61,0 (-63,1; -59,0)
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São Paulo
63.108,4 (60.100,9; 

65.409,7)
366,3 (341,6; 382,3)

92.101,2 (83.569,9; 
97.689,5)

153,1 (138,5; 162,6) -58,2 (-60,3; -56,2)

Brazil South
42.881,8 (40.636,1; 

44.599,5)
357,5 (331,6; 374,3)

56.039,5 (50.491,7; 
59.498,9)

138,5 (124,0; 147,4) -61,3 (-63,3; -59,5)

Paraná
15.919,0 (15.009,7; 

16.598,5)
382,5 (351,7; 401,1)

20.699,3 (18.519,2; 
22.174,7)

140,7 (125,3; 151,1) -63,2 (-65,5; -60,8)

Rio Grande do Sul
19.575,8 (18.618,4; 

20.500,3)
345,2 (321,7; 364,1)

22.967,6 (20.526,8; 
24.597,0)

136,6 (121,8; 146,6) -60,4 (-63,0; -58,1)

Santa Catarina
7.387,0 (6.952,2; 

7.795,4)
343,5 (317,4; 365,2)

12.372,6 (11.117,5; 
13.301,0)

138,5 (122,6; 149,8) -59,7 (-62,6; -57,1)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 1.2 – Age-standardized DALY (disability-adjusted life year) rates due to cardiovascular disease, in Brazil, its regions and 
Federative Units, in both sexes, in 1990 and 2023, and percent change of the rates in the period

Location 1990
Rate (95% UI) 

2023
Rate (95% UI) Percent change (95% UI)

Brazil 7,302.9 (6,960.0 - 7,584.4) 3,503.3 (3,283.7 - 3,678.5) -52.0 (-53.6; -50.6)

North region 5,921.9 (5,598.7 - 6,223.8) 3,475.4 (3,235.8 - 3,674.0) -41.3 (-44.2; -38.8)

Acre 5,703.4 (5,282.3 - 6,112.0) 3,346.2 (3,063.5 - 3,647.5) -41.3 (-47.5; -34.3)

Amapá 5,168.5 (4,773.9 - 5,577.7) 3,558.5 (3,221.5 - 3,869.2) -31.1 (-38.7; -24.5)

Amazonas 5,417.0 (5,040.0 - 5,799.9) 3,307.2 (3,029.1 - 3,572.3) -38.9 (-44.0; -34.0)

Pará 6,014.2 (5,640.1 - 6,373.1) 3,478.7 (3,198.1 - 3,706.9) -42.2 (-46.5; -38.7)

Rondônia 7,452.7 (6,989.4 - 7,929.4) 3,558.0 (3,255.2 - 3,837.2) -52.3 (-56.4; -47.9)

Roraima 6,334.5 (5,795.5 - 6,947.1) 3,728.5 (3,380.3 - 4,079.8) -41.1 (-47.5; -34.2)

Tocantins 5,750.3 (5,290.4 - 6,170.1) 3,698.1 (3,367.8 - 4,035.7) -35.7 (-42.1; -28.7)

Northeast region 5,814.8 (5,423.4 - 6,140.7) 3,631.2 (3,369.5 - 3,832.4) -37.6 (-41.8; -33.0)

Alagoas 7,258.5 (6,747.5 - 7,670.8) 4,617.1 (4,272.2 - 4,927.6) -36.4 (-41.6; -30.8)

Bahia 5,481.5 (5,072.9 - 5,818.4) 3,405.1 (3,125.7 - 3,627.5) -37.9 (-41.5; -33.7)

Ceará 4,619.7 (4,278.8 - 4,972.3) 3,226.4 (2,967.6 - 3,456.0) -30.2 (-36.6; -23.7)

Maranhão 6,052.6 (5,507.7 - 6,572.7) 4,306.1 (3,944.6 - 4,649.3) -28.9 (-36.3; -20.7)

Paraíba 5,547.8 (5,094.5 - 5,961.1) 3,553.1 (3,281.2 - 3,801.0) -36.0 (-41.6; -30.4)

Pernambuco 7,372.5 (6,857.4 - 7,766.0) 3,846.3 (3,568.5 - 4,072.0) -47.8 (-51.3; -44.0)

Piaui 5,549.7 (5,083.6 - 6,009.0) 3,669.3 (3,342.1 - 3,945.5) -33.9 (-40.1; -27.1)

Rio Grande do Norte 4,737.5 (4,312.5 - 5,115.7) 3,359.1 (3,045.7 - 3,622.0) -29.1 (-35.8; -22.4)

Sergipe 5,934.3 (5,496.4 - 6,299.4) 3,352.5 (3,032.6 - 3,605.5) -43.5 (-48.0; -37.9)

Southeast region 8,262.8 (7,865.5 - 8,573.0) 3,597.0 (3,358.2 - 3,783.4) -56.5 (-58.5; -54.8)

Espírito Santo 7,473.6 (7,015.2 - 7,868.4) 3,366.7 (3,066.5 - 3,608.5) -55.0 (-58.7; -51.9)

Minas Gerais 7,580.4 (7,173.0 - 7,914.3) 3,090.9 (2,856.2 - 3,291.5) -59.2 (-61.6; -56.8)

Rio de Janeiro 9,589.8 (9,154.7 - 9,962.8) 3,989.5 (3,728.9 - 4,193.1) -58.4 (-60.8; -56.5)

São Paulo 8,038.8 (7,647.7 - 8,343.9) 3,707.0 (3,467.0 - 3,902.8) -53.9 (-56.0; -52.0)

South region 7,742.9 (7,342.0 - 8,058.4) 3,108.8 (2,859.2 - 3,307.6) -59.8 (-61.8; -58.0)

Paraná 8,325.6 (7,864.4 - 8,684.2) 3,188.3 (2,925.8 - 3,386.6) -61.7 (-63.9; -59.6)

Rio Grande do Sul 7,487.8 (7,141.7 - 7,829.0) 3,059.3 (2,822.9 - 3,267.0) -59.1 (-61.4; -56.9)

Santa Catarina 7,310.3 (6,871.9 - 7,718.4) 3,070.9 (2,823.4 - 3,278.3) -58.0 (-60.6; -55.6)

West-Central region 6,885.2 (6,551.5 - 7,205.8) 3,417.2 (3,183.5 - 3,608.0) -50.4 (-52.7; -48.0)

Distrito Federal 6,692.5 (6,331.4 - 7,055.5) 2,526.7 (2,300.3 - 2,733.8) -62.2 (-65.1; -59.3)

Goiás 6,973.0 (6,556.4 - 7,393.2) 3,489.8 (3,244.2 - 3,739.7) -50.0 (-53.4; -46.7)

Mato Grosso 6,250.4 (5,763.3 - 6,668.6) 3,496.5 (3,231.4 - 3,724.1) -44.1 (-48.7; -39.6)

Mato Grosso do Sul 7,434.2 (6,962.7 - 7,832.9) 4,043.7 (3,696.8 - 4,328.8) -45.6 (-49.5; -41.8)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 1.1 – Prevalence of cardiovascular disease by sex and age group, and male/female ratio, in Brazil, 2023. Source: Data derived 
from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 1.2 – Trends in the age-standardized death rate from cardiovascular disease by sex, in Brazil, 1990-2023. Source: Data 
derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

400

300

200

100

0

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
07

20
02

20
08

20
03

20
09

20
04

20
10

20
14

20
18

20
12

20
16

20
20

20
11

20
15

20
19

20
13

20
17

20
21

20
22

20
23

20
05

20
06

Both Female MaleSex name

Ca
rd

io
va

sc
ul

ar
 d

is
ea

se
s

Ag
e-

st
an

da
rd

ize
d 

D
ea

th
s 

ra
te

 (
10

0,
00

0)

Year

17



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Chart 1.3 – Correlation between the Sociodemographic Index (SDI) and the percent change of age-standardized cardiovascular 
mortality rates from 1990 to 2023 in the Brazilian Federative Units. Source: Data derived from Global Burden of Disease Study 2023, 
Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 1.4 – Distribution of disability-adjusted life years (DALYs) due to cardiovascular diseases by age group and sex, 
including the male/female ratio, in Brazil. Source: Data derived from Global Burden of Disease Study 2023, Institute for 
Health Metrics and Evaluation, University of Washington.33
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Chart 1.5 – Temporal trend of age-standardized DALY rates due to cardiovascular diseases by sex, in Brazil, 1990–2023. Source: Data 
derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 1.6 – Temporal trend of age-standardized DALY rates due to cardiovascular diseases, in Brazil and its geographic regions, 1990–2023. 
Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 1.8 – Clinical admissions for cardiovascular disease treatment reimbursed by the SUS in the 2008-2025 period. (*) Data from 2024 were 
updated. (**) Data from 2025 are from January to August. Source: Data from Ministry of Health of Brazil – Hospital Information System of the 
Unified Health System (SIH/SUS).34

Chart 1.7 – Total admissions for cardiovascular procedures per competence year according to the Grupo CCV. (*) Data from 2024 were 
updated. (**) Data from 2025 are from January to August. Source: Source: Data from Ministry of Health of Brazil – Hospital Information System 
of the Unified Health System (SIH/SUS).34
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CHAPTER 2 – STROKE (CEREBROVASCULAR 
DISEASES)

ICD-9 430 to 438; ICD-10 I60 to I69.

See Tables 2.1 through 2.3 and Charts 2.1 through 2.3.

Abbreviations used in chapter 2

BEAT Brain & hEart globAl iniTiative

BRIDGE-
Stroke

Brazilian Intervention to Increase Evidence 
Usage – Stroke

CI Confidence Interval

CVD Cardiovascular Diseases

DALY Disability-Adjusted Life Year

DATASUS
Department of Information and Data Processing 
of the Brazilian Unified Health System

GBD Global Burden of Diseases

HRQoL Health-Related Quality of Life

IBGE Brazilian Institute of Geography and Statistics 

ICD International Classification of Diseases

IRR Incidence Rate Ratio

JOINVASC Joinville Stroke Registry in Brazil

MAPS Matão Preventing Stroke

OR Odds Ratio

PNS
Brazilian National Health Survey (in Portuguese, 
Pesquisa Nacional de Saúde)

RESILIENT
Randomized Controlled Trial of Endovascular 
Treatment for Acute Ischemic Stroke

RR Relative Risk

RRi Relative Risk Index (used for trend analyses)

SDI Social Development Index 

SIM
Brazilian Mortality Information System (in 
Portuguese, Sistema de Informação sobre 
Mortalidade)

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

UI Uncertainty Interval

WSO World Stroke Organization

YLD Years Lived with Disability

YLL Years of Life Lost

YPLL Years of Potential Life Lost

Introduction
•	 Stroke represents one of the main morbidity and mortality 

causes in Brazil. In recent years a growing representation 
of Brazilian generated evidence has been contributing to 

a better understanding of the stroke burden. Moreover, 
tackling stroke statistics represents a key step towards the 
development of evidence-based care pathways.

Prevalence
•	 Data from the Global Burden of Diseases (GBD) Brazil 

Group have shown that the age-standardized prevalence 
rate of stroke in 2023 was 1,043.3 (964.1 to 1,147.0), 
representing a -25.6 (-29.4; -22.4) percent change from 
1990 (Table 2.1 and Chart 2.1). Stroke is more prevalent 
in men, 1,139.1 (1,053.1; 1,252.9), and in the state of 
Maranhão, 1,303.2 (1,193.1; 1,429.1).

•	 Stroke prevalence estimates may differ slightly between 
studies because each study selects and recruits a sample of 
participants to represent the target study population (e.g., 
state, region, or country). In community-based studies, in 
the city of São Paulo, the age-adjusted prevalence rate for 
men was 4.6% (95% CI, 3.5-5.7) and for women, 6.5% 
(95% CI, 5.5-7.5)35 in 2011. In another study in the same 
city, out of 3577 subjects, 244 cases (6.82%) of stroke 
survivors have identified.36 In the town of Coari, authors 
have found a 6.3% crude prevalence of stroke in rural areas 
and 3.7% in urban areas.37 In a nationally representative 
community-based epidemiological survey using data from 
the 2019 Brazilian National Health Survey (PNS), out of 
the 90,849 individuals assessed, 1.9% (95% CI, 1.7–2.0) 
of those aged 18 years or older had been diagnosed with 
a stroke. When observed by region, the highest prevalence 
was in the Northeast (2.0%; 95% CI, 1.8–2.2) and the 
lowest, in the South (1.7%; 95% CI, 1.5–2.1).38 In a 
previous estimate of 2,231,000 self-reported stroke cases, 
prevalences of 1.6% and 1.4% were observed in men and 
women, respectively.39

Incidence
•	 In the Matão Preventing Stroke (MAPS) study between 

2003–2004 and 2015–2016, the age-adjusted incidence 
decreased by 39% (incidence rate ratio [IRR] 0.61; 95% 
CI, 0.46–0.79) and mortality, by 50% (IRR 0.50; 95% CI, 
0.31– 0.94), while 7% had a recurrent stroke.40 

Mortality
•	 Data from the GBD Brazil Group have shown that the age-

standardized mortality rates of stroke, per 100,000, in 2023 
was 49.4 (44.2; 52.5), representing a -63.2 (-65.5; -60.9) 
percent change from 1990 (Table 2.2 and Chart 2.2). The 
highest mortality was observed in men, 59.0 (54.6; 62.8), 
and in the North region, 57.5 (51.8; 61.9).

•	 A descriptive and ecological study has analyzed trends in 
mortality from cerebrovascular diseases in Brazil between 
2000 and 2021, using data from the Department of 
Information and Data Processing of the Brazilian Unified 
Health System (DATASUS) and joinpoint regression 
methods. The results showed an overall reduction in age-
adjusted mortality rates from 95 to 52 deaths per 100,000 
population, more pronounced among women (from 83 
to 44 deaths per 100,000) than among men (from 108 to 
63 deaths per 100,000). The South and Southeast regions 
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showed the largest decreases, with average annual percent 
changes of -4.05 and -3.86, respectively, while the North 
and Northeast regions initially recorded increases followed 
by decreases (average annual percent change ranging from 
2.63 to -2.35 in the Northeast). Despite higher rates 
among individuals over 50 years of age, all age groups 
showed decline, with the most significant reduction in the 
30-39 age group (average percent changes of -4.10 for 
men and of -4.85 for women). The drop was attributed 
to health policies, increased awareness of risk factors, and 
improvements in the health system, although regional and 
socioeconomic disparities persist.41

•	 In another ecological time-series study analyzing in-
hospital mortality trends for ischemic stroke in Brazil 
from 1998 to 2018, the proportion of deaths decreased 
significantly, with an average annual reduction of 0.25% 
(p<0.001), resulting in a total decline of 43.76% over 20 
years. At the beginning of the study, the proportion of in-
hospital deaths was 14.8%, which dropped to 11.55% by 
2018. The reduction was more pronounced in the South 
and Southeast regions, while some states in the North and 
Northeast showed stationary or increasing trends. Gender 
analysis revealed a slightly higher annual decline in men 
(0.24%) compared to women (0.22%).42

•	 In a time-series ecological study conducted in nine 
cities in the state of Rio Grande do Sul, analyzing data 
from 2009 to 2019, 9.35% of deaths occurred due to 
cerebrovascular diseases. There was a significant decrease 
in the mortality rates in five cities: Ijuí (-1.58 deaths/
year), Passo Fundo (-0.98 deaths/year), Caxias do Sul 
(-1.85 deaths/year), Porto Alegre (-2.36 deaths/year), 
and Uruguaiana (-2.41 deaths/year). When evaluated 
by sex, there was a significant reduction in mortality in 
women in six cities, with decreases of 2 to 3 deaths/year 
per 100,000 inhabitants. For men, there was a significant 
reduction in two cities (Porto Alegre and Caxias do Sul), 
with decreases of approximately 1 to 2 deaths/year per 
100,000 inhabitants.43 

•	 In the city of São Paulo, from 1996 to 2011, age-
adjusted mortality rates from cerebrovascular diseases 
decreased by 46.6% in men and 47.8% in women. For 
both sexes and age group of 35–74 years, the decline in 
age-adjusted rates was more pronounced among those 
residing in the wealthiest areas as compared to those 
living in the poorest ones.44 A study using data from the 
Brazilian Mortality Information System (SIM) from 1990 
to 2012 has shown a –48.05% variation in the mortality 
coefficient.45 In the MAPS study, between 2003–2004 
and 2015–2016, mortality decreased by 50% (IRR 0.50; 
95% CI, 0.31–0.94). The 1-year case fatality was 26% 
and approximately 56% of the patients were functionally 
independent, while 7% had a recurrent stroke.40,46 

•	 In a study conducted in the state of Paraná, Brazil, the 
age- and sex-specific mortality rates related to stroke 
between 2007 and 2016 increased from 138 to 163 per 
100,000 inhabitants, with the highest increase observed 
among individuals over 79 years of age. However, the 
mortality rates decreased for the age groups of 34-44 
years and 44-54 years.47

Global Burden of Cerebrovascular Diseases

YLL
•	 In a systematic review highlighting premature mortality 

from cardiovascular diseases (CVD) in Brazil using 
indicators of years of life lost (YLL), Brazil exhibited one 
of the highest rates of years of potential life lost (YPLL), 
1163.1 per 100,000 population, significantly higher than 
the rates observed in high-income countries. The YPLL 
in Brazil was 11.0, indicating a substantial burden of 
premature mortality.13

•	 In a descriptive study analyzing stroke burden in the 
Southeast region of Brazil using secondary data from 
the DATASUS and the Brazilian Institute of Geography 
and Statistics (IBGE) for 2019, YLL accounted for 20% of 
the total disability-adjusted life years (DALYs), reflecting 
the impact of premature deaths due to stroke. The male 
population had a higher YLL burden, indicating significant 
loss of life years due to early mortality. The highest YLL 
values were observed in the economically active age group 
of 40–59 years, totalling 47,506 YLL, while the lowest 
values were seen in individuals aged 80 years or older.48

•	 A study conducted in the Southeast region of Brazil in 
2019, Reis et al. using secondary data from the DATASUS 
and the IBGE showed a total of 713,132 estimated DALYs, 
with 80% attributed to years lived with disability (YLD) 
and 20% to YLLs. When adjusted for population size, 
the highest impact was observed in the male sex in the 
state of Minas Gerais, particularly in the age group of 
70-79 years.48

DALY
•	 Data from the GBD Brazil Group have shown that the 

age-standardized DALY rate per 100,000 due to stroke in 
2023 was 1116.8 (1040.8; 1168.2), representing a -62.0 
(-64.1; -60.0) percent change from 1990. The highest DALY 
rate was observed in the North region, 1261.2 (1174.2; 
1335.7) (Table 2.3 and Chart 2.3).

•	 In a descriptive study analyzing stroke burden in the 
Southeast region of Brazil using secondary data from 
DATASUS and IBGE for 2019, a total of 713,132 DALYs 
were estimated for 2019, with the state of São Paulo 
contributing the highest share (47.5%) due to its larger 
population. The age group of 40–59 years had the greatest 
DALY burden, totalling 264,925, indicating significant 
productivity loss in the economically active population. 
When adjusted for 100,000 inhabitants, the state of Minas 
Gerais had the highest DALY rate (1,398), with males 
showing a greater impact in older age groups.48

•	 In a study analyzing the burden of ischemic stroke across 
BRICS-plus nations from 1992 to 2021, Brazil reported the 
most substantial reduction in age-standardized DALY rate, 
a 59.37% decrease over the study period. The annual net 
drift in DALY rate for Brazil was -3.04%, the highest among 
those ten countries. In 1992, Brazil’s age-standardized 
DALY rate was 1274.90 per 100,000 population, which 
dropped to 518.03 per 100,000 in 2021.49
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•	 Trends of mortality and DALY rates for cerebrovascular 
disease (ICD-10: I-60-69), as per the GBD Brazil 2015, have 
shown that the annual reduction in mortality rates adjusted 
for age, for both sexes, have slowed between 2005 and 
2015 as compared to the previous period, 1990 to 2005.

Complications and Associated Diseases
•	 Assessments from the 2013 PNS have shown a prevalence 

of post-stroke disabilities of 29.5% for men and of 21.5% 
for women, with only 0.27% of the individuals undergoing 
physical therapy for stroke.50

•	 A cross-sectional, population-based study has been 
conducted in Brazil using data from the Brazilian 
Longitudinal Study of Aging 2015-2016. It included 536 
individuals aged 50 years and older who had experienced 
a stroke.51 The prevalence of stroke was found to be 5.3% 
among individuals aged 50 years and older, increasing to 
8.0% among those aged 75 years and older, with differences 
between sexes.

Quality of Care 
•	 A cross-sectional study analyzing anonymized data from 

a large real-world database derived from data routinely 
collected by community health workers in Brazil between 
May 2016 and January 2021 has aimed to identify stroke 
survivors and assess their access to rehabilitation services. 
Out of the 2,397,764 individuals assisted, 21,785 (0.9%) 
reported a history of stroke, with a mean age of 66.5 
years and 52.8% of female individuals. The Northeast 
region accounted for 50.3% of stroke survivors, and 77.7% 
lived in urban areas. Only 33.1% had received physical 
rehabilitation during hospitalization, and 52.7% after 
discharge. Geographic access to rehabilitation centers 
was suboptimal, with a mean distance of 79.13 km and 
mean travel time of 81.18 minutes. The study highlights 
significant gaps in rehabilitation service provision and 
emphasizes the need for improved healthcare pathways 
and resource allocation.52

•	 A retrospective cohort study has assessed 17,115 admissions 
to 165 intensive care units for stroke patients in Brazil from 
2011 to 2020, focusing on the impact of the COVID-19 
pandemic on stroke outcomes. Of the admissions, 79.7% 
were ischemic strokes and 20.3%, hemorrhagic strokes. 
In-hospital mortality was 9% for ischemic stroke and 24% 
for hemorrhagic stroke. The study found a 19% reduction 
in intensive care unit admissions for stroke in 2020 as 
compared to 2019, with ischemic stroke admissions 
decreasing by 18% and hemorrhagic stroke admissions by 
26%. Mortality rates for ischemic stroke increased from 
7.2% in 2019 to 9.1% in 2020, interrupting a decade-long 
trend of improving outcomes.53

•	 The World Stroke Organization (WSO) Brain & Heart 
Task Force developed the Brain & hEart globAl iniTiative 
(BEAT), a pilot feasibility program aimed at fostering 
collaboration between cardiologists and stroke physicians 
across 10 sites in 8 countries. The program focused on 
atrial fibrillation, patent foramen ovale, and stroke-heart 
syndrome, implementing site-specific clinical pathways, 

regular neurocardiology rounds, and integration of 
cardiologists into stroke teams. Conducted between 
August 2021 and June 2022, the program achieved its 
primary composite feasibility outcome in 90% of the 
sites, with 5 sites newly implementing clinical pathways, 
8 establishing neurocardiology rounds, and 7 designating 
dedicated cardiologists. Challenges included limited 
access to prolonged cardiac monitoring and therapeutic 
technologies, while qualitative improvements included 
enhanced diagnostic consistency and interdisciplinary 
communication. The initiative has demonstrated feasibility 
but requires further testing in larger-scale programs to assess 
long-term sustainability and clinical outcomes.54

•	 A retrospective study analyzing data from 884 patients, 
the Joinville Stroke Registry in Brazil (JOINVASC), has 
been conducted to evaluate health-related quality of life 
(HRQoL) 3 months and 1 year after a first ischemic stroke 
or intraparenchymal hemorrhage. At 1 year, HRQoL was 
significantly higher in independent patients (0.81±0.23) 
compared to dependent ones (0.40±0.26, p < .0001). 
Predictors of poor HRQoL included increasing age, female 
sex, diabetes, hypertension, and higher modified Rankin 
scale scores. A significant improvement in HRQoL was 
observed between 3 months and 1 year (mean difference: 
0.024, p < 0.0001).55

•	 In a study conducted at Hospital de Clínicas de Porto 
Alegre, evaluating strategies to improve door-to-needle 
time for acute ischemic stroke treatment during the 
COVID-19 pandemic between 2019 and 2021, 1739 
suspected acute ischemic stroke cases were assessed, with 
567 confirmed in 2019, 753 in 2020, and 789 in 2021. 
A total of 256 patients received thrombolytic therapy. The 
median door-to-needle time decreased from 78 minutes 
in 2019 to 66 minutes in 2020 and 57 minutes in 2021, 
with the proportion of patients treated within 60 minutes 
increasing from 21% in 2019 to 44.3% in 2020. Key 
actions included initiating intravenous thrombolysis on the 
computed tomography scan table, which reduced door-
to-needle time by 22 minutes compared to treatment in 
the emergency department.56

•	 Dantas et al. have performed a study to assess stroke-
related hospitalization in the Brazilian Unified Health 
System (SUS) from 2009 to 2016. In the period, the 
number of admissions increased from 131,122 to 146,950 
and the absolute number of in-hospital deaths increased 
from 28,731 to 31,937. Younger age and male sex were 
significantly associated with patient survival. The annual 
age-adjusted hospitalization and in-hospital mortality rates 
decreased by 11.8% and 12.6%, respectively, but the case-
fatality rate increased for patients older than 70 years.57

•	 A study assessing sociodemographic factors related to lack 
of hospital care for cerebrovascular disease deaths in the 
state of São Paulo during the periods of 1996-1998 and 
2013-2015 has shown that, of the 127,319 individuals 
who died due to stroke during the mentioned periods, 
19,362 (15.2%) had no hospital care. In the latter period, 
higher risk for death without assistance was identified for 
individuals of yellow races (RR = 1.48; 95% CI, 1.25-1.77), 
and lower risk for Black individuals (RR = 0.86; 95% CI, 
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0.76-0.95), married ones (RR = 0.70; 95% CI, 0.64-0.75), 
and for those living in the city of São Paulo (RR = 0.92; 
95% CI, 0.86-0.98).58

•	 Experiences from the BRIDGE-Stroke trial have shown 
that a multifaceted quality improvement intervention on 
adherence to evidence-based therapies for the care of 
patients with acute ischemic stroke and transient ischemic 
attack improved the uptake of all eligible therapies from 
25.2% to 49.2% (OR, 2.59; 95% CI, 1.22-5.53; p = 0.01).59 

•	 The RESILIENT trial60 has shown that thrombectomy, in 
conjunction with standard care, resulted in better functional 
outcomes at 90 days compared to standard care alone. The 
common odds ratio for a better distribution of scores on the 
modified Rankin scale was 2.28, favouring thrombectomy. 

Impact of the COVID-19 Pandemic 
•	 Regarding hospitalizations due to stroke, the study by 

Brant et al. has shown a decrease of 5.1% (RRi 0.949; 
95% CI, 0.947-0.952) during the COVID-19 pandemic 
period (epidemiological week 10 to 21), the lowest 
relative decrease in the number of hospitalizations in the 
CVD group. Thus, although stroke is the second cause 
of hospitalization in absolute numbers, the reduction 
in the number of hospitalizations was lower than that 
for acute coronary syndrome. In parallel to this finding, 
hospitalizations for stroke showed absolute (RRi 1,154; 
95% CI, 1,145-1,163) and proportional (RRi 1,216; 95% 
CI, 1,210-1,222) increases in intensive care unit admissions 
higher than those for CVD together; however, although an 
increase in proportional mortality was observed, especially 
in the third phase of the pandemic, this was lower than 
that for CVD alone (RRi 1,053; 95% CI, 1,048-1,058) and 
did not recover until the end of the period assessed. This 
increase progression in both numbers and proportion of 
hospital deaths throughout the pandemic period deserves 
to be highlighted, mainly because the proportion of 
intensive care unit use remained higher than expected 
throughout the period assessed.61

•	 Regarding stroke mortality, the same study has shown 
that stroke was the specific cause with the least reduction 
in mortality in the country, and in the North and West-
Central regions there was no variation. These findings are 
in line with the relatively low reduction in the number 
of hospitalizations, suggesting a lower real impact of the 
pandemic on cerebrovascular diseases. In addition, the 
clinical symptoms being different from those of COVID-19 
might have allowed for a more accurate diagnosis. 
Moreover, the smaller direct relationship between time to 
start treatment and mortality might have allowed patients 
longer time to recognize symptoms and seek a hospital - 
differently from acute coronary syndrome, in which most 
deaths occur in the first hours after the event.61

Cost 
•	 The costs related to stroke hospital admissions and 

adjusted for inflation from 2008 to 2021 sum up to USD 
1,195,975,877.98, varying from USD 28,661,321.88 in 
2008 to USD 66,843,953.39 in 2021.

•	 A cost-effectiveness study assessing thrombolytic drugs in 
Brazil has reported that, for men and a one-year result, 
the cost of treatment with rt-PA is higher than the cost 
of conservative treatment. This result is mainly driven by 
the cost of the medication. Part of this additional cost is 
compensated by the lower cost of rehabilitation and smaller 
loss of productivity as early as in the first two years, because 
patients treated with rt-PA (alteplase) had fewer sequelae 
than those who received conservative treatment. After the 
second post-stroke year, for both sexes, treatment with rt-
PA, considering direct and indirect costs, started to present 
a lower cost when compared to conservative treatment. 
From this time horizon onward, the additional cost of the 
medication starts to be more than compensated by the 
smaller loss of productivity and lower social security and 
patient rehabilitation costs.62

•	 The cost-utility analysis from the RESILIENT trial comparing 
mechanical thrombectomy plus standard medical care 
to standard medical care alone has shown that the 
incremental costs and quality-adjusted life years gained 
were estimated at Int$ 7440 and 1.04, respectively, 
resulting in an incremental cost-effectiveness ratio of 
Int$ 7153 per quality-adjusted life year. Despite the 
initially higher costs, the long-term benefits of mechanical 
thrombectomy justified its incorporation into the stroke 
centers of SUS, because it is likely to be cost-effective.63 

Risk Factors and Prevention
•	 Using data from the GBD study, Silva et al. have assessed the 

impact of low levels of physical activity on stroke mortality in 
Brazil from 1990 to 2019.64 There were reductions of 44.0% 
and 52.0% in age-standardized mortality rates due to stroke 
attributed to low physical activity for males and females, 
respectively. The study suggests that higher levels of physical 
activity might have prevented approximately 6.1% and 7.3% 
of male and female stroke deaths, respectively, in 2019.

•	 In a cross-sectional study analyzing anonymized data 
routinely collected by community health workers in 
Brazil, between May 2016 and September 2021, from 
a population of 2,133,900 individuals in the database, 
35,103 (1.6%) had had a previous myocardial infarction 
(n = 11,628; 33.1%) or stroke (n = 25,925; 73.9%). Only 
2346 (6.7%) and 212 (0.6%) reported statins and high-dose 
statins use, respectively. Age over 60 years, living in the 
Southern region, having a previous diagnosis of myocardial 
infarction, heart failure, diabetes, dyslipidemia or chronic 
kidney disease, as well as use of anti-hypertensives were 
associated with statin use.65

Awareness and treatment
•	 In recent years, there have been several initiatives to 

improve public stroke awareness in Brazil, mainly around 
the World Stroke Day (October 29th) annual campaigns led 
by the WSO.66 Despite these efforts several studies have 
shown an alarming lack of knowledge about stroke risk 
factors and treatment, and recognition of stroke symptoms 
as a medical emergency. Pontes-Neto et al. have shown 
that 32% of the interviewed subjects recognized no warning 
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signs of stroke, only 34.6% of the subjects knew the correct 
nationwide emergency telephone number in Brazil (#192), 
and only 51.4% of the subjects reported they would call 
an ambulance for a relative with symptoms of stroke.67

•	 In a study conducted in the city of Caxias do Sul, 
Brazil, lower income and lower educational level were 
independent predictors of inability to recognize that stroke 
affects the brain.68 In another study in the city of Santa 
Maria, Rio Grande do Sul, where 33% correctly reported 
the meaning of the acronym “AVC”, meaning stroke in 
Portuguese, approximately 30% of the subjects incorrectly 
localized stroke in the heart.69

•	 In a study conducted in São Paulo, investigators have 
surveyed students from different education levels, including 
1187 elementary-school students (mean age: 13 years; 
prior experience: 14%; 51% women), 806 high-school 
students (mean age: 17 years; prior experience: 13%; 
47% women), and 1961 university students (mean age: 
22 years old; prior experience: 9%; 66% women). Stroke 
awareness and knowledge about risk factors and warning 
signs ranged between 42% and 66% among the students. 
Less than 52% of them associated stroke with risk factors like 
hypercholesterolemia, smoking, diabetes, and hypertension. 
When prompted, 62% to 65% of the students recognized 
arm weakness, facial drooping, and speech difficulty as 
stroke warning signs, but only 43% identified acute headache 
as one. Notably, 67% of the students were aware of the 
emergency medical service number. Higher education, prior 
experience, and being female were associated with higher 
scores in identifying stroke risk factors (OR = 1.28, 95% CI, 
1.10–1.48; OR = 2.12, 95% CI, 1.87–2.40; OR = 1.46, 95% 
CI, 1.16‒1.83; respectively) and warning signs/symptoms (OR 
= 2.22, 95% CI, 1.89–2.60; OR = 3.30, 95% CI, 2.81–3.87; 
OR = 2.04, 95% CI, 1.58–2.63; respectively).70

•	 In a cross-sectional study conducted in high schools in 
Northeastern Brazil, Rodrigues et al. have aimed to assess 
stroke knowledge among high-school students.71 Those 
authors have found that 80% of the students did not 
have the minimum knowledge on how to act in a stroke 
situation, while only 10% had the ideal knowledge on 
how to act. Males had lower levels of knowledge on risk 
factors and signs and symptoms of stroke. Students with 
more than 10 years of schooling and those aged 18 years 
demonstrated greater knowledge in certain aspects. That 
study highlights a knowledge deficit among high-school 
students regarding stroke recognition and activation of 
emergency medical services.

Future Research
•	 Over the last decade, Brazil has made substantial progress 

in cerebrovascular research with the consolidation of 
national stroke registries, successful large-scale randomized 
clinical trials, and increasing use of routinely collected 
health data. Despite these advances, important knowledge 
gaps remain and define priority areas for future research.

•	 First, there is a clear need for nationally representative, 
population-based studies on stroke incidence, prevalence, 
and recurrence, particularly in underrepresented regions, 
such as the North and Northeast. Community-based cohorts 
are geographically limited, and regional heterogeneity in 
socioeconomic conditions, access to care, and health 
system organization suggest that current estimates may 
underestimate inequalities in stroke burden.

•	 Second, future research should focus on implementation 
science and health systems research, aiming to understand 
how evidence-based interventions – such as stroke units, 
reperfusion therapies, secondary prevention strategies, 
and rehabilitation pathways – can be effectively scaled 
within the SUS. Studies evaluating barriers and facilitators 
to quality of care across different levels of complexity are 
particularly needed.

•	 Third, the growing availability of real-world data from 
primary care, hospital information systems, and digital 
health platforms represents a major opportunity to 
evaluate long-term outcomes, adherence to secondary 
prevention, multimorbidity trajectories, and equity in 
access to care. Leveraging these data sources can support 
continuous learning health systems and complement 
traditional clinical trials.

•	 In addition, Brazil offers a unique environment for the 
development and evaluation of digital, decentralized, and 
patient-centered research models, including pragmatic 
trials, hybrid effectiveness–implementation designs, and 
digital interventions aimed at prevention, early recognition, 
and post-stroke follow-up.72,73

•	 Finally, future studies should increasingly integrate patient-
reported outcomes, quality of life measures, and social 
determinants of health, ensuring that stroke research 
addresses not only survival but also functional recovery, 
participation, and long-term well-being. Addressing these 
research priorities will be essential to further reduce the 
burden of stroke in Brazil, promote equity, and inform 
sustainable, evidence-based public health and clinical 
strategies.     
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Table 2.1 – Prevalence of stroke: numbers and age-standardized rates per 100,000 in Brazil and Federative Units, according to 
sex, in 1990 and 2023

Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
672.687,6 (613.630,3; 

752.051,0)
1.503,2 (1.364,3; 

1.677,4)
1.323.900,6 (1.223.506,6; 

1.464.228,9)
1.139,1 (1.053,1; 

1.252,9)
-24,2 (-29,1; -20,3)

North region
33.632,4 (30.260,0; 

37.885,7)
1.475,5 (1.308,6; 

1.688,3)
93.584,8 (87.428,0; 

102.661,3)
1.196,1 (1.111,5; 

1.323,0)
-18,9 (-27,2; -12,1)

Acre
1.526,7 (1.377,2; 

1.724,6)
1.525,9 (1.357,2; 

1.753,8)
4.339,8 (3.908,9; 4.816,6)

1.244,2 (1.110,0; 
1.395,9)

-18,5 (-26,6; -9,6)

Amapá 834,4 (739,8; 931,3)
1.571,2 (1.358,6; 

1.763,9)
3.893,5 (3.508,9; 4.321,4)

1.373,0 (1.222,5; 
1.523,3)

-12,6 (-22,1; -3,3)

Amazonas
6.120,4 (5.504,9; 

6.940,5)
1.350,0 (1.173,5; 

1.549,9)
18.704,5 (17.284,2; 

20.336,6)
1.196,1 (1.100,7; 

1.304,1)
-11,4 (-22,5; -0,4)

Pará
16.661,2 (14.555,2; 

19.337,8)
1.449,1 (1.257,3; 

1.704,3)
42.810,0 (39.124,2; 

47.924,8)
1.139,7 (1.042,3; 

1.288,5)
-21,4 (-33,0; -11,1)

Rondônia
3.910,9 (3.507,3; 

4.394,5)
1.621,4 (1.412,4; 

1.844,4)
9.558,5 (8.620,5; 

10.974,2)
1.150,8 (1.038,0; 

1.320,4)
-29,0 (-36,7; -19,8)

Roraima 672,3 (602,5; 755,8)
1.738,5 (1.503,5; 

1.962,5)
3.005,2 (2.723,2; 3.325,2)

1.310,3 (1.181,7; 
1.441,3)

-24,6 (-32,3; -15,6)

Tocantins
3.906,4 (3.493,3; 

4.361,3)
1.695,2 (1.492,4; 

1.933,5)
11.273,4 (10.230,0; 

12.781,1)
1.395,1 (1.263,3; 

1.580,9)
-17,7 (-25,7; -7,9)

Northeast region
185.671,9 (167.712,6; 

205.916,8)
1.481,2 (1.321,1; 

1.658,3)
366.135,9 (337.720,3; 

400.385,0)
1.232,5 (1.135,3; 

1.347,0)
-16,8 (-22,8; -11,1)

Alagoas
12.754,9 (11.180,3; 

14.429,3)
1.872,4 (1.628,3; 

2.136,0)
24.060,1 (21.688,7; 

26.348,3)
1.561,5 (1.401,8; 

1.704,8)
-16,6 (-25,6; -4,6)

Bahia
50.277,6 (45.286,1; 

55.582,9)
1.487,5 (1.320,1; 

1.663,5)
101.264,0 (91.303,3; 

112.368,6)
1.243,4 (1.120,8; 

1.377,2)
-16,4 (-24,5; -5,7)

Ceará
28.724,5 (25.467,4; 

32.873,4)
1.472,7 (1.299,1; 

1.691,1)
59.852,6 (54.028,7; 

67.773,1)
1.228,0 (1.105,8; 

1.389,2)
-16,6 (-27,1; -7,1)

Maranhão
19.471,7 (17.162,6; 

21.903,2)
1.517,6 (1.323,4; 

1.720,9)
45.832,4 (41.738,0; 

50.771,7)
1.390,5 (1.262,7; 

1.542,6)
-8,4 (-17,5; 3,1)

Paraíba
14.704,0 (12.880,7; 

16.848,3)
1.329,9 (1.155,8; 

1.526,7)
25.363,5 (23.065,1; 

27.959,3)
1.135,7 (1.032,3; 

1.252,4)
-14,6 (-23,2; -2,7)

Pernambuco
32.746,9 (28.848,7; 

37.337,4)
1.496,1 (1.315,6; 

1.727,9)
51.774,9 (47.136,6; 

57.982,3)
1.088,4 (990,5; 

1.220,6)
-27,3 (-35,6; -19,4)

Piaui
10.872,9 (9.610,1; 

12.375,8)
1.491,9 (1.295,9; 

1.723,5)
24.173,0 (21.742,8; 

26.540,8)
1.288,1 (1.157,9; 

1.413,3)
-13,7 (-22,9; -3,4)

Rio Grande do 
Norte

9.882,8 (8.804,5; 
11.282,0)

1.244,1 (1.105,6; 
1.423,4)

20.270,2 (18.128,3; 
22.500,1)

1.088,7 (971,9; 
1.212,5)

-12,5 (-21,2; -0,9)

Sergipe
6.236,6 (5.468,1; 

7.221,7)
1.524,0 (1.318,0; 

1.792,9)
13.545,2 (12.411,8; 

15.107,9)
1.210,9 (1.108,1; 

1.351,3)
-20,5 (-29,7; -11,1)

Southeast region
302.289,1 (277.511,7; 

338.817,8)
1.471,5 (1.350,6; 

1.644,1)
565.324,5 (519.332,7; 

634.042,7)
1.095,8 (1.008,7; 

1.218,0)
-25,5 (-32,0; -21,1)

Espírito Santo
12.593,9 (11.082,6; 

14.091,0)
1.649,3 (1.425,3; 

1.849,7)
25.178,8 (22.526,8; 

28.404,3)
1.100,0 (978,9; 

1.235,2)
-33,3 (-41,8; -23,8)

Minas Gerais
76.013,6 (67.598,2; 

85.244,7)
1.531,6 (1.345,7; 

1.720,4)
138.481,9 (125.309,5; 

156.850,0)
1.055,6 (957,6; 

1.191,5)
-31,1 (-38,0; -25,2)
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Rio de Janeiro
73.366,5 (64.165,4; 

84.179,0)
1.646,7 (1.424,5; 

1.878,5)
113.303,0 (101.212,1; 

126.847,4)
1.153,5 (1.035,4; 

1.287,5)
-30,0 (-38,6; -21,9)

São Paulo
140.315,1 (126.932,3; 

158.708,0)
1.347,0 (1.218,8; 

1.533,2)
288.360,9 (259.376,2; 

328.311,8)
1.094,1 (984,7; 

1.241,6)
-18,8 (-26,6; -11,6)

South region
112.856,0 (99.801,9; 

127.668,3)
1.604,1 (1.404,7; 

1.815,9)
202.964,9 (187.180,9; 

229.573,9)
1.097,0 (1.012,1; 

1.236,6)
-31,6 (-37,6; -25,9)

Paraná
44.232,5 (38.215,2; 

50.653,1)
1.703,5 (1.451,2; 

1.969,5)
76.401,5 (69.096,0; 

85.455,3)
1.113,9 (1.011,3; 

1.247,1)
-34,6 (-41,6; -25,3)

Rio Grande do Sul
49.627,8 (43.634,2; 

56.148,3)
1.586,8 (1.371,2; 

1.820,7)
83.312,7 (74.400,6; 

96.015,4)
1.145,1 (1.026,7; 

1.308,6)
-27,8 (-36,3; -20,0)

Santa Catarina
18.995,7 (16.863,9; 

21.586,3)
1.454,3 (1.269,8; 

1.683,5)
43.250,7 (38.493,8; 

49.702,9)
989,3 (882,3; 

1.136,0)
-32,0 (-40,4; -24,9)

West-Central 
region

38.238,2 (34.042,4; 
42.845,5)

1.545,1 (1.349,6; 
1.754,1)

95.890,5 (88.275,0; 
105.649,0)

1.121,4 (1.022,9; 
1.235,4)

-27,4 (-33,6; -21,2)

Distrito Federal
5.359,4 (4.813,6; 

5.997,7)
1.663,3 (1.456,5; 

1.881,2)
15.437,6 (14.122,6; 

16.933,1)
1.137,6 (1.035,3; 

1.255,3)
-31,6 (-38,1; -25,2)

Goiás
16.049,9 (14.229,5; 

18.090,1)
1.401,0 (1.217,9; 

1.605,3)
41.016,2 (37.068,8; 

45.795,4)
1.071,4 (965,4; 

1.203,3)
-23,5 (-32,8; -13,5)

Mato Grosso
6.831,8 (5.955,1; 

7.615,8)
1.369,0 (1.158,5; 

1.562,4)
18.870,0 (17.069,3; 

20.878,1)
1.010,4 (910,8; 

1.117,4)
-26,2 (-33,7; -16,6)

Mato Grosso do 
Sul

9.997,1 (8.835,3; 
11.308,1)

1.976,3 (1.708,3; 
2.258,1)

20.566,7 (18.344,7; 
22.785,4)

1.367,6 (1.221,7; 
1.510,7)

-30,8 (-39,2; -21,0)

Female

Brazil
696.218,9 (638.427,5; 

770.520,1)
1.326,0 (1.203,6; 

1.476,6)
1.370.536,0 (1.262.752,8; 

1.507.006,4)
975,2 (900,9; 

1.066,8)
-26,5 (-30,2; -23,1)

North region
34.628,5 (31.606,4; 

38.446,7)
1.444,7 (1.294,0; 

1.615,8)
96.051,3 (88.590,9; 

105.183,9)
1.128,2 (1.035,7; 

1.236,6)
-21,9 (-26,6; -16,2)

Acre
1.501,9 (1.358,7; 

1.670,6)
1.547,4 (1.384,0; 

1.713,8)
4.633,9 (4.288,2; 5.103,6)

1.212,2 (1.115,3; 
1.337,2)

-21,7 (-28,1; -14,2)

Amapá
1.011,4 (913,9; 

1.120,6)
1.544,9 (1.377,0; 

1.727,8)
4.212,8 (3.916,9; 4.634,2)

1.310,0 (1.217,7; 
1.445,0)

-15,2 (-21,9; -6,0)

Amazonas
6.926,6 (6.214,8; 

7.613,5)
1.414,3 (1.249,3; 

1.582,3)
20.517,0 (18.743,2; 

22.619,5)
1.160,6 (1.055,6; 

1.288,0)
-17,9 (-24,4; -11,3)

Pará
18.263,2 (16.515,3; 

20.460,5)
1.459,7 (1.300,3; 

1.647,4)
46.482,4 (42.144,4; 

51.208,4)
1.132,6 (1.023,3; 

1.252,8)
-22,4 (-28,8; -14,4)

Rondônia
3.449,7 (3.127,0; 

3.786,0)
1.530,6 (1.377,0; 

1.719,4)
8.771,8 (7.966,8; 9.809,8)

1.020,8 (924,2; 
1.142,0)

-33,3 (-39,5; -28,1)

Roraima 459,4 (413,3; 512,5)
1.293,0 (1.139,5; 

1.457,7)
2.425,1 (2.202,8; 2.666,9)

986,2 (885,6; 
1.093,9)

-23,7 (-30,1; -17,3)

Tocantins
3.016,4 (2.727,4; 

3.327,5)
1.318,0 (1.181,5; 

1.458,3)
9.008,4 (8.220,8; 9.923,2)

1.092,5 (994,7; 
1.202,0)

-17,1 (-24,0; -10,0)

Northeast region
195.813,0 (179.805,0; 

215.865,8)
1.342,4 (1.233,4; 

1.486,6)
384.901,9 (355.611,7; 

419.383,3)
1.067,7 (985,1; 

1.161,2)
-20,5 (-25,2; -16,1)

Alagoas
12.435,3 (11.344,7; 

13.772,4)
1.581,0 (1.422,3; 

1.762,9)
23.259,1 (21.177,5; 

25.961,1)
1.205,4 (1.096,2; 

1.347,1)
-23,8 (-30,1; -17,0)

Bahia
51.555,8 (47.192,2; 

57.876,7)
1.304,9 (1.189,2; 

1.476,0)
102.266,8 (94.009,8; 

111.256,3)
1.059,7 (978,3; 

1.151,6)
-18,8 (-24,8; -11,7)

Ceará
31.961,8 (28.791,1; 

35.565,4)
1.396,3 (1.254,2; 

1.566,9)
65.751,3 (59.648,1; 

72.134,4)
1.112,5 (1.010,8; 

1.217,5)
-20,3 (-27,1; -13,5)
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Maranhão
19.473,9 (17.681,6; 

21.726,0)
1.364,8 (1.225,3; 

1.539,4)
46.320,8 (42.141,6; 

51.601,8)
1.230,6 (1.119,4; 

1.372,5)
-9,8 (-18,2; -2,4)

Paraíba
15.422,4 (14.034,2; 

17.050,0)
1.220,3 (1.111,2; 

1.348,4)
24.892,9 (22.672,9; 

27.347,6)
902,4 (824,7; 

987,3)
-26,0 (-31,2; -20,1)

Pernambuco
36.728,7 (32.986,0; 

40.875,2)
1.382,9 (1.234,8; 

1.546,6)
62.133,1 (56.721,3; 

68.781,5)
1.007,8 (921,1; 

1.116,0)
-27,1 (-33,3; -20,4)

Piaui
10.195,4 (9.147,1; 

11.377,0)
1.237,4 (1.111,2; 

1.402,9)
21.059,0 (19.009,3; 

23.148,6)
972,8 (882,5; 

1.068,1)
-21,4 (-27,6; -14,1)

Rio Grande do 
Norte

10.506,7 (9.491,7; 
11.782,5)

1.171,2 (1.048,8; 
1.315,6)

22.075,4 (20.150,7; 
24.009,8)

967,6 (886,9; 
1.051,8)

-17,4 (-23,2; -10,4)

Sergipe
7.532,9 (6.770,2; 

8.470,6)
1.574,4 (1.417,4; 

1.801,6)
17.143,6 (15.528,3; 

18.960,3)
1.215,9 (1.102,4; 

1.348,4)
-22,8 (-28,5; -14,1)

Southeast region
309.561,4 (281.008,8; 

340.071,2)
1.254,5 (1.128,9; 

1.390,2)
565.371,5 (517.497,3; 

622.551,3)
887,0 (816,6; 

972,4)
-29,3 (-33,2; -25,0)

Espírito Santo
12.340,4 (11.238,4; 

13.884,5)
1.450,3 (1.295,6; 

1.635,6)
27.457,4 (24.845,7; 

30.199,2)
1.014,9 (920,7; 

1.113,2)
-30,0 (-34,5; -23,7)

Minas Gerais
77.801,7 (69.118,5; 

86.081,8)
1.346,8 (1.195,1; 

1.505,9)
147.985,1 (134.423,3; 

165.382,5)
967,0 (883,5; 

1.075,3)
-28,2 (-34,5; -21,3)

Rio de Janeiro
81.848,2 (72.937,8; 

91.719,4)
1.415,7 (1.257,6; 

1.586,2)
120.900,6 (110.598,2; 

131.991,9)
937,7 (859,0; 

1.020,5)
-33,8 (-39,3; -27,6)

São Paulo
137.571,1 (123.308,6; 

152.142,1)
1.115,9 (988,0; 

1.243,5)
269.028,4 (242.189,4; 

302.639,0)
819,8 (741,2; 

914,4)
-26,5 (-31,9; -20,2)

South region
120.398,4 (108.511,3; 

134.930,2)
1.467,2 (1.308,4; 

1.656,9)
224.568,8 (206.083,2; 

247.573,4)
1.014,7 (933,1; 

1.119,0)
-30,8 (-34,9; -26,5)

Paraná
42.870,6 (38.335,7; 

48.813,8)
1.522,0 (1.318,5; 

1.744,7)
84.025,4 (77.475,7; 

93.711,0)
1.036,3 (956,8; 

1.149,5)
-31,9 (-38,6; -24,6)

Rio Grande do Sul
58.566,6 (52.191,6; 

66.689,5)
1.512,3 (1.335,9; 

1.721,7)
95.818,7 (86.750,8; 

107.334,9)
1.082,6 (988,4; 

1.196,0)
-28,4 (-35,3; -21,1)

Santa Catarina
18.961,2 (16.744,5; 

21.225,4)
1.255,9 (1.107,4; 

1.417,3)
44.724,7 (40.545,5; 

50.652,0)
869,2 (788,2; 

978,0)
-30,8 (-36,5; -23,6)

West-Central 
region

35.817,6 (32.745,9; 
39.606,0)

1.361,7 (1.230,6; 
1.524,7)

99.642,5 (91.958,5; 
109.315,1)

1.012,4 (936,8; 
1.109,9)

-25,7 (-29,3; -21,3)

Distrito Federal
5.980,1 (5.344,0; 

6.621,4)
1.356,1 (1.200,4; 

1.539,7)
17.839,1 (16.033,6; 

19.403,5)
996,0 (897,6; 

1.083,7)
-26,6 (-32,9; -19,4)

Goiás
16.973,2 (15.392,9; 

18.773,6)
1.409,4 (1.255,1; 

1.568,8)
45.988,5 (41.950,4; 

51.309,8)
1.050,8 (961,7; 

1.175,5)
-25,4 (-30,2; -19,7)

Mato Grosso
5.931,7 (5.344,8; 

6.593,4)
1.276,1 (1.133,7; 

1.432,4)
19.064,6 (17.504,6; 

20.592,4)
974,3 (892,7; 

1.055,3)
-23,6 (-29,7; -17,0)

Mato Grosso do 
Sul

6.932,5 (6.165,2; 
7.681,5)

1.332,6 (1.165,7; 
1.482,9)

16.750,2 (15.134,8; 
18.408,0)

978,1 (884,5; 
1.072,5)

-26,6 (-31,8; -20,2)

Both

Brazil
1.368.906,5 
(1.256.753,8; 
1.517.251,5)

1.402,8 (1.269,6; 
1.561,2)

2.694.436,7 (2.486.518,1; 
2.970.694,4)

1.043,3 (964,1; 
1.147,0)

-25,6 (-29,4; -22,4)

North region
68.260,9 (62.251,8; 

75.977,2)
1.454,7 (1.307,8; 

1.633,6)
189.636,1 (177.429,5; 

206.798,3)
1.159,1 (1.076,8; 

1.266,9)
-20,3 (-26,3; -15,1)

Acre
3.028,5 (2.765,8; 

3.353,6)
1.540,6 (1.388,9; 

1.732,6)
8.973,7 (8.282,9; 9.773,4)

1.224,5 (1.119,6; 
1.343,5)

-20,5 (-27,2; -14,1)
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Amapá
1.845,8 (1.668,6; 

2.023,6)
1.543,0 (1.372,2; 

1.712,4)
8.106,3 (7.563,9; 8.892,8)

1.337,9 (1.235,2; 
1.471,8)

-13,3 (-19,1; -6,3)

Amazonas
13.047,0 (11.828,6; 

14.607,1)
1.379,9 (1.218,3; 

1.558,3)
39.221,5 (36.546,3; 

42.794,8)
1.174,4 (1.086,8; 

1.281,2)
-14,9 (-22,0; -7,3)

Pará
34.924,4 (31.371,7; 

39.512,7)
1.447,8 (1.284,4; 

1.651,8)
89.292,4 (82.019,5; 

98.061,1)
1.133,8 (1.038,8; 

1.247,3)
-21,7 (-30,5; -14,7)

Rondônia
7.360,6 (6.755,2; 

8.111,4)
1.584,9 (1.416,4; 

1.772,8)
18.330,3 (16.821,6; 

20.612,9)
1.085,4 (991,4; 

1.219,4)
-31,5 (-37,2; -25,8)

Roraima
1.131,7 (1.019,2; 

1.263,3)
1.519,7 (1.334,2; 

1.696,9)
5.430,3 (4.960,4; 5.919,0)

1.146,8 (1.041,5; 
1.256,3)

-24,5 (-30,1; -18,9)

Tocantins
6.922,8 (6.281,5; 

7.674,4)
1.506,1 (1.350,9; 

1.684,9)
20.281,7 (18.559,9; 

22.398,9)
1.243,5 (1.133,8; 

1.375,6)
-17,4 (-23,6; -10,7)

Northeast region
381.485,0 (349.842,3; 

421.381,4)
1.405,2 (1.280,9; 

1.558,3)
751.037,9 (695.311,1; 

815.722,8)
1.136,7 (1.052,3; 

1.234,5)
-19,1 (-23,3; -15,3)

Alagoas
25.190,2 (22.924,2; 

28.102,6)
1.717,0 (1.551,2; 

1.930,2)
47.319,3 (43.196,7; 

51.759,1)
1.356,7 (1.237,3; 

1.481,4)
-21,0 (-26,8; -14,9)

Bahia
101.833,5 (93.525,5; 

111.699,3)
1.384,8 (1.261,7; 

1.518,0)
203.530,8 (186.213,5; 

222.027,5)
1.138,9 (1.043,9; 

1.240,5)
-17,8 (-23,2; -10,9)

Ceará
60.686,3 (54.932,7; 

67.423,7)
1.431,5 (1.290,0; 

1.600,7)
125.603,9 (114.731,8; 

137.663,5)
1.160,8 (1.061,2; 

1.270,4)
-18,9 (-26,4; -12,2)

Maranhão
38.945,7 (35.153,0; 

43.698,4)
1.434,0 (1.283,3; 

1.624,4)
92.153,2 (84.473,9; 

101.022,1)
1.303,2 (1.193,1; 

1.429,1)
-9,1 (-16,8; -1,1)

Paraíba
30.126,4 (27.174,4; 

33.489,0)
1.274,2 (1.144,7; 

1.424,2)
50.256,4 (45.774,3; 

54.790,3)
997,0 (911,0; 

1.084,1)
-21,8 (-26,7; -15,6)

Pernambuco
69.475,6 (62.509,7; 

77.882,5)
1.432,1 (1.284,5; 

1.614,9)
113.907,9 (104.430,1; 

125.417,3)
1.035,6 (950,1; 

1.140,4)
-27,7 (-33,8; -21,2)

Piaui
21.068,3 (18.977,8; 

23.656,7)
1.359,2 (1.213,4; 

1.539,4)
45.232,0 (41.251,1; 

49.751,6)
1.114,4 (1.017,9; 

1.223,5)
-18,0 (-25,3; -10,8)

Rio Grande do 
Norte

20.389,5 (18.508,5; 
22.848,5)

1.206,1 (1.089,8; 
1.360,2)

42.345,6 (39.170,2; 
45.910,9)

1.016,3 (941,5; 
1.101,8)

-15,7 (-21,9; -8,1)

Sergipe
13.769,5 (12.361,5; 

15.635,5)
1.548,8 (1.386,3; 

1.786,6)
30.688,8 (28.317,2; 

33.854,5)
1.206,8 (1.109,6; 

1.330,7)
-22,1 (-27,9; -15,8)

Southeast region
611.850,5 (561.321,6; 

675.265,3)
1.346,4 (1.222,3; 

1.490,7)
1.130.696,0 (1.042.550,3; 

1.256.136,3)
973,4 (899,9; 

1.077,7)
-27,7 (-32,4; -24,4)

Espírito Santo
24.934,3 (22.541,7; 

27.882,5)
1.543,4 (1.388,5; 

1.719,4)
52.636,2 (47.518,6; 

57.521,7)
1.049,1 (951,0; 

1.143,4)
-32,0 (-37,5; -26,7)

Minas Gerais
153.815,4 (137.146,1; 

170.523,1)
1.427,1 (1.265,0; 

1.590,6)
286.467,0 (262.072,5; 

320.158,8)
1.004,3 (922,2; 

1.118,2)
-29,6 (-34,1; -24,5)

Rio de Janeiro
155.214,7 (138.915,8; 

175.332,4)
1.505,4 (1.334,2; 

1.696,9)
234.203,6 (213.552,2; 

258.150,0)
1.022,3 (935,2; 

1.118,9)
-32,1 (-38,3; -26,8)

São Paulo
277.886,2 (255.115,9; 

306.637,6)
1.215,7 (1.112,3; 

1.345,7)
557.389,2 (508.328,2; 

621.776,4)
933,4 (853,9; 

1.035,5)
-23,2 (-28,5; -18,2)

South region
233.254,4 (209.850,6; 

260.933,5)
1.524,3 (1.360,6; 

1.714,4)
427.533,7 (395.958,6; 

473.224,3)
1.046,4 (970,9; 

1.154,8)
-31,3 (-36,0; -26,8)

Paraná
87.103,0 (76.694,1; 

98.485,0)
1.609,1 (1.386,1; 

1.844,4)
160.426,9 (148.143,2; 

175.940,9)
1.066,9 (986,7; 

1.164,6)
-33,7 (-39,1; -25,9)

Rio Grande do Sul
108.194,4 (96.519,9; 

120.978,4)
1.535,2 (1.361,3; 

1.718,0)
179.131,4 (163.313,0; 

203.180,4)
1.103,3 (1.008,7; 

1.236,2)
-28,1 (-34,4; -21,9)
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Santa Catarina
37.956,9 (34.416,1; 

42.768,8)
1.342,4 (1.197,4; 

1.519,9)
87.975,4 (80.092,1; 

98.991,6)
920,3 (839,2; 

1.031,5)
-31,4 (-36,7; -26,8)

West-Central 
region

74.055,8 (67.437,6; 
82.449,0)

1.453,5 (1.288,6; 
1.630,4)

195.533,0 (181.257,7; 
213.257,0)

1.060,0 (984,9; 
1.155,0)

-27,1 (-31,6; -22,7)

Distrito Federal
11.339,5 (10.327,9; 

12.709,1)
1.475,5 (1.325,1; 

1.661,3)
33.276,7 (30.446,5; 

36.286,4)
1.052,3 (962,9; 

1.144,5)
-28,7 (-33,8; -23,8)

Goiás
33.023,1 (29.858,8; 

36.980,3)
1.404,9 (1.234,5; 

1.577,1)
87.004,7 (80.300,2; 

96.210,5)
1.057,4 (977,6; 

1.174,5)
-24,7 (-30,2; -18,6)

Mato Grosso
12.763,5 (11.478,9; 

14.153,4)
1.327,9 (1.155,7; 

1.495,0)
37.934,6 (34.757,7; 

41.171,3)
990,6 (909,7; 

1.078,9)
-25,4 (-31,1; -17,8)

Mato Grosso do 
Sul

16.929,7 (15.190,0; 
18.816,5)

1.663,8 (1.466,6; 
1.852,3)

37.316,9 (33.750,5; 
40.804,2)

1.156,6 (1.047,2; 
1.263,0)

-30,5 (-36,6; -24,6)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 2.2 – Death from stroke: numbers and age-standardized rates per 100,000 in Brazil and Federative Units, according to 
sex, in 1990 and 2023

Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
54.703,1 (50.566,1; 

59.737,8)
150,1 (138,6; 

163,8)
65.436,5 (60.873,6; 

69.534,2)
59,0 (54,6; 62,8) -60,7 (-64,0; -57,2)

North region
2.222,3 (2.039,0; 

2.441,0)
137,5 (125,5; 

150,6)
4.630,5 (4.267,4; 4.993,5) 67,1 (61,2; 72,6) -51,2 (-56,1; -46,5)

Acre 90,8 (80,4; 103,3)
118,9 (106,9; 

134,9)
174,1 (148,7; 198,6) 56,4 (48,3; 64,6) -52,6 (-61,2; -43,2)

Amapá 50,5 (44,5; 56,7)
137,3 (121,4; 

152,9)
175,3 (154,1; 201,9) 72,3 (62,8; 81,8) -47,4 (-56,3; -37,0)

Amazonas 391,6 (349,7; 439,6)
125,1 (111,6; 

139,6)
939,2 (841,6; 1.042,1) 71,5 (64,0; 79,7) -42,9 (-50,9; -35,0)

Pará
1.217,1 (1.104,8; 

1.350,6)
143,4 (128,2; 

159,7)
2.225,4 (1.998,0; 2.458,6) 66,9 (59,3; 74,3) -53,3 (-58,9; -46,7)

Rondônia 265,1 (235,4; 293,9)
163,3 (144,3; 

181,6)
495,4 (430,7; 572,2) 66,4 (56,9; 76,7) -59,3 (-65,5; -52,4)

Roraima 33,3 (28,0; 39,6)
132,3 (111,9; 

154,3)
123,5 (102,8; 146,9) 67,4 (56,5; 80,4) -49,1 (-58,4; -34,9)

Tocantins 173,8 (150,3; 203,0)
139,1 (119,8; 

162,5)
497,7 (435,9; 579,3) 64,4 (55,9; 75,3) -53,7 (-62,0; -43,1)

Northeast region
13.379,3 (11.882,0; 

15.214,6)
123,8 (110,5; 

140,6)
18.467,2 (16.431,8; 

20.449,8)
63,9 (56,7; 70,7) -48,4 (-55,2; -39,8)

Alagoas 997,5 (885,0; 1.119,0)
171,8 (153,7; 

192,3)
1.228,7 (1.084,3; 1.381,7) 85,1 (74,7; 96,0) -50,5 (-57,4; -41,9)

Bahia
3.249,6 (2.904,0; 

3.638,3)
113,3 (100,8; 

126,3)
5.023,7 (4.475,7; 5.512,5) 62,7 (55,7; 68,6) -44,7 (-51,2; -36,4)

Ceará
1.642,9 (1.442,2; 

1.864,9)
98,1 (86,2; 

111,5)
2.619,9 (2.310,9; 2.953,6) 54,5 (47,9; 61,3) -44,4 (-52,4; -34,4)

Maranhão
1.475,6 (1.159,2; 

1.799,1)
136,9 (108,8; 

166,7)
2.654,3 (2.298,8; 3.052,3) 85,7 (73,6; 98,6) -37,4 (-51,5; -17,1)

Paraíba 991,5 (849,1; 1.163,1)
98,6 (85,1; 

114,9)
1.198,7 (1.048,0; 1.371,0) 54,4 (47,5; 62,2) -44,8 (-53,9; -32,8)

Pernambuco
3.007,2 (2.702,8; 

3.372,8)
160,8 (144,0; 

180,4)
2.890,4 (2.579,5; 3.245,9) 63,6 (56,7; 71,4) -60,5 (-65,6; -53,9)

Piaui 790,8 (663,6; 950,6)
127,7 (106,4; 

154,4)
1.310,8 (1.122,9; 1.547,6) 70,8 (60,3; 83,7) -44,5 (-55,7; -29,7)

Rio Grande do 
Norte

697,6 (585,7; 806,9)
99,1 (82,6; 

114,5)
832,5 (708,7; 1.013,0) 45,5 (38,8; 55,1) -54,1 (-62,9; -41,8)

Sergipe 526,6 (468,7; 594,1)
145,6 (129,4; 

164,6)
708,3 (607,8; 815,0) 67,7 (58,1; 77,7) -53,5 (-60,4; -44,1)

Southeast region
27.082,3 (25.136,0; 

29.301,1)
164,2 (151,2; 

179,3)
27.816,7 (25.321,9; 

30.399,0)
55,6 (50,4; 60,8) -66,1 (-69,5; -61,9)

Espírito Santo
1.123,5 (1.021,0; 

1.234,6)
178,9 (161,7; 

196,8)
1.127,7 (991,8; 1.264,3) 52,1 (45,5; 58,5) -70,9 (-74,4; -66,1)

Minas Gerais
6.592,8 (6.094,2; 

7.161,1)
158,9 (146,6; 

173,3)
7.031,8 (6.336,5; 7.697,1) 54,3 (48,8; 59,6) -65,8 (-69,5; -61,6)
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Rio de Janeiro
7.286,0 (6.714,9; 

7.875,0)
196,6 (180,0; 

214,2)
6.617,2 (6.029,4; 7.269,4) 68,4 (62,3; 75,1) -65,2 (-69,1; -60,8)

São Paulo
12.080,0 (11.105,3; 

13.192,7)
151,3 (139,5; 

166,4)
13.040,1 (11.886,0; 

14.168,4)
51,9 (47,0; 56,6) -65,7 (-69,2; -61,1)

South region
9.414,1 (8.618,1; 

10.205,8)
169,4 (154,6; 

185,0)
10.238,9 (9.308,5; 

11.171,4)
59,4 (53,3; 65,1) -65,0 (-68,6; -60,4)

Paraná
3.933,7 (3.608,3; 

4.286,3)
191,2 (173,9; 

208,9)
4.190,2 (3.803,5; 4.634,8) 65,5 (59,0; 72,6) -65,8 (-69,8; -61,2)

Rio Grande do Sul
3.837,4 (3.507,3; 

4.149,4)
154,7 (141,8; 

167,6)
4.021,8 (3.619,5; 4.444,1) 57,4 (51,4; 63,6) -62,9 (-67,0; -58,2)

Santa Catarina
1.643,1 (1.496,4; 

1.795,2)
162,8 (147,3; 

178,1)
2.026,9 (1.816,3; 2.256,6) 53,0 (46,5; 59,3) -67,5 (-71,3; -62,8)

West-Central 
region

2.605,2 (2.393,2; 
2.867,7)

138,6 (127,4; 
152,0)

4.283,1 (3.918,6; 4.615,7) 54,9 (49,6; 59,4) -60,4 (-64,4; -56,0)

Distrito Federal 297,7 (268,6; 328,1)
136,9 (123,2; 

153,0)
557,0 (491,0; 629,6) 45,9 (40,3; 52,1) -66,5 (-71,0; -61,4)

Goiás
1.278,4 (1.154,4; 

1.418,6)
142,5 (127,7; 

157,7)
1.913,9 (1.729,6; 2.105,1) 54,3 (48,8; 60,1) -61,9 (-66,8; -56,1)

Mato Grosso 440,1 (386,5; 491,2)
123,6 (109,7; 

139,0)
917,0 (802,3; 1.029,8) 56,3 (48,8; 63,1) -54,4 (-61,5; -46,7)

Mato Grosso do 
Sul

589,0 (535,7; 654,6)
146,2 (133,0; 

163,1)
895,2 (791,7; 1.004,4) 62,9 (55,4; 70,6) -57,0 (-63,4; -50,0)

Female

Brazil
49.933,5 (46.018,8; 

53.866,5)
119,8 (108,5; 

129,9)
61.726,4 (53.598,7; 

68.169,4)
41,7 (36,4; 46,0) -65,2 (-67,6; -62,6)

North region
1.985,7 (1.812,1; 

2.142,5)
121,4 (107,5; 

132,4)
3.752,6 (3.256,3; 4.166,6) 48,8 (41,9; 54,5) -59,8 (-63,7; -56,4)

Acre 71,2 (62,6; 80,8)
109,7 (94,5; 

124,9)
155,1 (132,7; 179,6) 45,4 (38,7; 52,7) -58,6 (-65,6; -51,4)

Amapá 43,5 (37,9; 49,3) 83,6 (71,8; 94,9) 142,5 (116,4; 162,1) 51,6 (42,6; 58,8) -38,4 (-48,3; -27,9)

Amazonas 359,5 (323,5; 398,5)
114,3 (100,7; 

127,7)
780,1 (662,2; 904,6) 51,1 (43,2; 59,3) -55,3 (-61,2; -48,7)

Pará
1.179,0 (1.065,7; 

1.287,4)
127,4 (113,8; 

140,2)
1.849,9 (1.550,5; 2.097,4) 48,6 (40,5; 55,3) -61,9 (-66,4; -57,4)

Rondônia 173,8 (154,0; 192,9)
145,0 (125,7; 

160,1)
352,6 (303,7; 412,0) 47,0 (40,7; 55,3) -67,6 (-72,2; -62,4)

Roraima 22,1 (18,8; 26,0)
112,5 (94,9; 

129,7)
87,7 (74,1; 107,2) 48,1 (40,0; 57,0) -57,3 (-64,4; -47,3)

Tocantins 136,6 (117,4; 160,5)
107,8 (91,0; 

125,8)
384,7 (322,1; 442,7) 48,5 (40,6; 55,9) -55,1 (-64,7; -46,2)

Northeast region
12.801,5 (11.177,6; 

14.257,6)
104,3 (90,1; 

116,1)
17.623,4 (14.947,6; 

20.281,9)
46,1 (39,4; 52,9) -55,8 (-62,7; -48,3)

Alagoas 975,0 (854,0; 1.084,4)
151,5 (130,8; 

168,6)
1.134,0 (957,5; 1.332,3) 59,5 (50,3; 69,8) -60,7 (-67,1; -54,2)

Bahia
3.368,2 (2.906,5; 

3.748,9)
99,6 (85,5; 

111,0)
4.891,0 (4.082,1; 5.659,2) 46,7 (39,6; 54,1) -53,1 (-59,4; -46,0)

Ceará
1.564,3 (1.329,8; 

1.787,6)
81,6 (69,0; 93,6) 2.543,8 (2.148,2; 2.969,9) 39,5 (33,6; 45,8) -51,6 (-59,9; -42,4)

Maranhão 900,5 (712,3; 1.092,4) 82,1 (64,7; 99,5) 2.307,0 (1.894,2; 2.745,4) 61,9 (50,9; 73,9) -24,6 (-42,2; -1,9)
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Paraíba
1.093,2 (919,5; 

1.244,2)
99,7 (83,4; 

112,9)
1.230,0 (1.037,0; 1.452,5) 40,2 (34,0; 47,4) -59,6 (-67,0; -51,0)

Pernambuco
3.140,1 (2.777,4; 

3.468,9)
141,5 (124,2; 

156,1)
2.862,8 (2.479,0; 3.271,7) 44,7 (38,8; 51,1) -68,4 (-72,8; -63,6)

Piaui 631,6 (527,1; 758,8)
96,0 (79,1; 

115,9)
1.191,2 (946,7; 1.437,0) 51,2 (41,4; 61,7) -46,6 (-58,5; -33,6)

Rio Grande do 
Norte

590,9 (490,1; 701,8) 74,0 (60,8; 88,2) 804,2 (642,0; 963,8) 32,2 (26,2; 38,3) -56,5 (-66,1; -46,6)

Sergipe 537,6 (470,2; 602,9)
134,1 (116,1; 

150,7)
659,3 (555,6; 779,2) 46,5 (39,4; 54,7) -65,4 (-70,9; -59,3)

Southeast region
24.410,6 (22.513,6; 

26.507,7)
125,2 (113,3; 

136,6)
27.125,1 (23.170,8; 

30.294,0)
39,3 (33,7; 43,7) -68,6 (-71,8; -65,2)

Espírito Santo 919,9 (828,4; 1.000,7)
139,5 (123,8; 

152,9)
1.006,4 (848,5; 1.142,7) 35,7 (30,3; 40,4) -74,4 (-77,7; -70,7)

Minas Gerais
5.563,8 (5.149,8; 

6.027,2)
119,5 (108,7; 

130,2)
6.577,2 (5.551,7; 7.420,7) 39,3 (33,3; 44,0) -67,1 (-70,9; -63,5)

Rio de Janeiro
7.468,3 (6.876,5; 

8.124,7)
153,5 (139,7; 

168,5)
6.876,0 (6.020,6; 7.623,6) 48,4 (42,8; 53,5) -68,5 (-71,7; -64,9)

São Paulo
10.458,6 (9.641,5; 

11.368,2)
112,7 (101,7; 

123,2)
12.665,4 (10.892,5; 

14.173,5)
36,0 (31,0; 40,2) -68,1 (-71,4; -64,5)

South region
8.652,0 (7.949,3; 

9.374,3)
135,7 (122,9; 

148,1)
9.512,0 (8.151,0; 

10.544,6)
40,7 (34,9; 45,1) -70,0 (-73,0; -66,8)

Paraná
3.072,1 (2.824,5; 

3.352,2)
146,3 (133,1; 

160,6)
3.531,2 (2.987,3; 3.917,4) 42,6 (36,0; 47,2) -70,9 (-74,1; -67,3)

Rio Grande do Sul
4.065,9 (3.692,2; 

4.452,1)
129,3 (115,9; 

142,2)
4.052,9 (3.425,7; 4.552,5) 40,6 (34,9; 45,6) -68,6 (-72,0; -65,4)

Santa Catarina
1.513,9 (1.370,6; 

1.658,7)
133,7 (119,7; 

146,7)
1.927,9 (1.629,5; 2.192,6) 38,1 (32,2; 43,4) -71,5 (-75,1; -67,6)

West-Central 
region

2.083,7 (1.917,6; 
2.255,2)

115,8 (105,0; 
126,0)

3.713,4 (3.258,4; 4.137,1) 39,9 (34,8; 44,6) -65,5 (-68,7; -62,0)

Distrito Federal 295,1 (269,6; 324,8)
102,8 (92,2; 

114,7)
553,5 (454,3; 639,6) 32,9 (26,8; 38,0) -68,0 (-73,1; -63,4)

Goiás
1.017,5 (928,1; 

1.118,3)
121,2 (108,8; 

134,1)
1.702,0 (1.458,3; 1.944,6) 40,9 (34,9; 46,8) -66,2 (-70,2; -62,0)

Mato Grosso 316,2 (278,5; 356,4)
106,5 (91,2; 

119,3)
723,0 (610,1; 833,7) 41,7 (34,9; 48,5) -60,8 (-67,0; -55,1)

Mato Grosso do 
Sul

454,9 (411,3; 503,0)
121,9 (110,0; 

135,3)
734,9 (627,4; 837,8) 43,6 (37,2; 49,8) -64,2 (-69,0; -58,3)

Both

Brazil
104.636,6 (98.680,0; 

111.865,4)
134,0 (124,5; 

143,5)
127.163,0 (114.151,0; 

135.073,2)
49,4 (44,2; 52,5) -63,2 (-65,5; -60,9)

North region
4.208,0 (3.945,3; 

4.517,1)
129,7 (119,9; 

139,0)
8.383,2 (7.642,1; 8.953,7) 57,5 (51,8; 61,9) -55,7 (-58,7; -52,9)

Acre 162,1 (147,4; 178,6)
114,7 (103,0; 

126,8)
329,2 (292,3; 363,4) 50,7 (44,8; 56,3) -55,9 (-61,6; -50,2)

Amapá 94,1 (86,2; 102,2)
104,5 (94,5; 

113,5)
317,8 (277,9; 351,0) 61,4 (53,4; 68,2) -41,2 (-48,2; -33,6)

Amazonas 751,1 (696,2; 817,6)
120,1 (109,0; 

131,1)
1.719,2 (1.540,5; 1.875,1) 60,6 (54,0; 66,7) -49,5 (-54,9; -44,1)
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Pará
2.396,1 (2.221,3; 

2.594,1)
135,6 (125,0; 

146,9)
4.075,3 (3.626,4; 4.421,4) 57,2 (50,5; 62,3) -57,8 (-61,7; -54,3)

Rondônia 439,0 (404,4; 475,4)
156,2 (143,1; 

170,9)
848,0 (761,3; 940,8) 56,6 (50,4; 62,9) -63,8 (-67,5; -59,1)

Roraima 55,3 (48,5; 63,4)
122,7 (107,2; 

139,3)
211,2 (185,1; 244,8) 57,3 (50,8; 65,6) -53,3 (-59,9; -45,3)

Tocantins 310,3 (278,0; 346,9)
121,6 (106,9; 

134,5)
882,3 (768,8; 981,4) 56,4 (48,9; 62,8) -53,6 (-59,7; -46,3)

Northeast region
26.180,7 (23.550,1; 

28.716,4)
113,5 (101,4; 

124,6)
36.090,6 (31.905,3; 

39.756,4)
54,0 (48,0; 59,4) -52,4 (-57,7; -46,4)

Alagoas
1.972,5 (1.794,1; 

2.137,4)
161,4 (145,9; 

176,0)
2.362,7 (2.106,4; 2.584,2) 70,7 (63,0; 77,6) -56,2 (-60,8; -50,8)

Bahia
6.617,8 (5.974,6; 

7.257,4)
106,0 (94,3; 

116,1)
9.914,7 (8.733,4; 

10.910,2)
53,9 (47,8; 59,3) -49,1 (-53,4; -44,2)

Ceará
3.207,2 (2.823,5; 

3.553,8)
89,3 (78,2; 98,5) 5.163,7 (4.536,5; 5.775,9) 46,2 (40,8; 51,4) -48,3 (-54,0; -40,5)

Maranhão
2.376,1 (1.978,9; 

2.793,8)
108,7 (90,4; 

126,3)
4.961,3 (4.368,9; 5.566,8) 72,6 (63,9; 81,4) -33,2 (-44,6; -19,1)

Paraíba
2.084,7 (1.860,5; 

2.312,8)
99,1 (87,8; 

109,9)
2.428,7 (2.125,7; 2.697,5) 46,4 (40,7; 51,5) -53,2 (-58,8; -46,8)

Pernambuco
6.147,3 (5.617,8; 

6.682,3)
150,4 (136,9; 

164,2)
5.753,2 (5.187,0; 6.306,2) 52,7 (47,4; 57,7) -65,0 (-68,5; -60,6)

Piaui
1.422,5 (1.220,6; 

1.628,5)
111,2 (95,8; 

127,7)
2.502,0 (2.167,7; 2.865,5) 60,2 (52,2; 68,9) -45,9 (-54,3; -34,1)

Rio Grande do 
Norte

1.288,5 (1.121,6; 
1.452,9)

85,7 (73,8; 97,0) 1.636,7 (1.396,6; 1.861,1) 38,0 (32,6; 43,2) -55,6 (-62,6; -47,6)

Sergipe
1.064,2 (964,3; 

1.165,6)
139,3 (126,1; 

152,7)
1.367,6 (1.191,4; 1.510,2) 55,6 (48,3; 61,3) -60,1 (-64,8; -55,3)

Southeast region
51.492,9 (48.592,4; 

54.727,0)
142,9 (133,8; 

153,1)
54.941,8 (48.938,0; 

59.128,1)
46,4 (41,2; 50,0) -67,5 (-70,0; -65,2)

Espírito Santo
2.043,3 (1.894,7; 

2.191,1)
158,5 (145,3; 

170,7)
2.134,1 (1.861,3; 2.339,8) 43,0 (37,3; 47,2) -72,9 (-75,3; -70,1)

Minas Gerais
12.156,6 (11.479,3; 

12.973,3)
137,9 (129,4; 

147,4)
13.609,0 (12.034,7; 

14.795,1)
46,2 (40,8; 50,1) -66,5 (-69,2; -63,6)

Rio de Janeiro
14.754,3 (13.887,9; 

15.649,9)
172,3 (161,5; 

183,8)
13.493,2 (12.155,2; 

14.469,4)
56,9 (51,2; 61,0) -67,0 (-69,6; -64,7)

São Paulo
22.538,6 (21.233,3; 

24.021,5)
130,1 (121,6; 

139,4)
25.705,6 (22.918,4; 

27.635,0)
42,8 (38,0; 46,1) -67,1 (-69,8; -64,3)

South region
18.066,1 (17.034,5; 

19.210,6)
151,4 (141,5; 

161,9)
19.750,9 (17.644,0; 

21.221,1)
48,9 (43,3; 52,5) -67,7 (-70,3; -65,1)

Paraná
7.005,8 (6.578,6; 

7.491,4)
168,2 (155,5; 

180,6)
7.721,4 (6.941,1; 8.331,1) 52,7 (47,1; 56,9) -68,7 (-71,1; -65,6)

Rio Grande do Sul
7.903,2 (7.440,5; 

8.462,9)
140,9 (131,1; 

151,7)
8.074,7 (7.225,7; 8.707,9) 47,9 (42,8; 51,8) -66,0 (-68,7; -63,1)

Santa Catarina
3.157,0 (2.964,5; 

3.370,3)
147,4 (135,9; 

158,5)
3.954,8 (3.513,5; 4.312,4) 44,7 (39,3; 49,0) -69,7 (-72,6; -66,6)

West-Central 
region

4.688,9 (4.409,7; 
5.003,3)

127,5 (118,2; 
136,9)

7.996,5 (7.238,4; 8.571,0) 46,8 (41,9; 50,3) -63,3 (-66,1; -60,4)
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Distrito Federal 592,8 (554,8; 636,3)
116,5 (108,2; 

125,9)
1.110,4 (977,9; 1.222,6) 38,3 (33,3; 42,5) -67,1 (-71,0; -63,2)

Goiás
2.296,0 (2.145,6; 

2.473,4)
132,2 (121,9; 

143,0)
3.615,9 (3.244,6; 3.922,3) 47,1 (41,9; 51,4) -64,3 (-67,6; -60,3)

Mato Grosso 756,2 (687,6; 828,0)
115,9 (104,5; 

126,7)
1.640,0 (1.462,1; 1.814,4) 48,8 (43,0; 54,0) -57,9 (-63,1; -53,0)

Mato Grosso do 
Sul

1.043,9 (964,7; 
1.127,4)

134,4 (123,0; 
146,2)

1.630,1 (1.443,0; 1.772,5) 52,5 (46,0; 57,1) -61,0 (-65,1; -57,0)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 2.3 – DALYs due to stroke: numbers and rates per 100,000 in Brazil and Federative Units, according to sex, in 1990 and 2023

Location 
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
1.461.940,8 (1.357.881,5; 

1.577.823,3)
3.353,6 (3.117,1; 

3.628,1)
1.555.538,1 (1.466.602,4; 

1.636.822,1)
1.330,1 (1.257,9; 

1.401,1)
-60,3 (-63,4; -57,1)

North region
59.946,7 (54.978,2; 

66.401,1)
2.836,5 (2.609,4; 

3.106,2)
112.841,2 (105.389,1; 

120.610,6)
1.458,4 (1.357,9; 

1.556,5)
-48,6 (-53,0; -44,1)

Acre 2.466,5 (2.146,0; 2.877,8)
2.519,5 (2.237,3; 

2.881,5)
4.374,3 (3.784,1; 5.001,4)

1.258,3 (1.087,4; 
1.432,4)

-50,1 (-58,4; -39,9)

Amapá 1.332,4 (1.165,8; 1.503,5)
2.748,8 (2.438,3; 

3.049,6)
4.584,8 (4.067,9; 5.199,1)

1.615,8 (1.433,7; 
1.817,7)

-41,2 (-50,5; -30,4)

Amazonas
10.617,3 (9.525,9; 

11.857,0)
2.601,1 (2.338,2; 

2.914,7)
23.435,7 (20.931,0; 

26.102,0)
1.532,3 (1.372,7; 

1.688,9)
-41,1 (-48,8; -33,4)

Pará
31.814,5 (28.823,5; 

35.441,2)
2.963,5 (2.701,5; 

3.258,8)
53.468,1 (48.734,2; 

58.544,1)
1.447,1 (1.309,8; 

1.584,0)
-51,2 (-56,9; -45,0)

Rondônia 7.769,4 (6.888,0; 8.734,4)
3.372,7 (3.014,6; 

3.723,5)
11.709,9 (10.388,8; 

13.431,1)
1.421,6 (1.258,8; 

1.623,5)
-57,8 (-63,4; -51,5)

Roraima 1.084,6 (901,5; 1.306,2)
2.776,0 (2.357,9; 

3.258,7)
3.349,7 (2.799,0; 3.951,2)

1.462,6 (1.238,4; 
1.716,5)

-47,3 (-56,8; -33,2)

Tocantins 4.862,0 (4.132,0; 5.723,1)
2.526,5 (2.161,9; 

2.938,9)
11.918,8 (10.567,1; 

13.839,6)
1.462,8 (1.296,7; 

1.694,4)
-42,1 (-52,3; -28,9)

Northeast 
region

330.301,0 (292.909,7; 
379.043,7)

2.703,0 (2.409,3; 
3.084,7)

435.041,6 (391.354,6; 
483.908,0)

1.455,4 (1.310,3; 
1.618,7)

-46,2 (-53,5; -37,4)

Alagoas
25.094,6 (22.137,9; 

28.758,4)
3.760,4 (3.335,5; 

4.214,1)
30.341,2 (27.068,0; 

34.188,6)
1.953,4 (1.741,8; 

2.200,7)
-48,1 (-55,2; -38,5)

Bahia
83.384,0 (73.840,2; 

94.137,0)
2.524,4 (2.252,2; 

2.828,0)
118.027,1 (107.829,9; 

129.838,6)
1.440,6 (1.314,7; 

1.582,9)
-42,9 (-50,0; -35,0)

Ceará
38.989,5 (33.895,6; 

44.414,9)
2.067,7 (1.818,4; 

2.358,5)
59.671,0 (52.691,5; 

66.640,5)
1.221,5 (1.078,6; 

1.362,6)
-40,9 (-49,5; -31,4)

Maranhão
38.845,1 (29.982,2; 

48.587,2)
3.032,9 (2.380,0; 

3.747,9)
62.148,4 (54.447,9; 

71.839,4)
1.883,4 (1.649,8; 

2.170,4)
-37,9 (-52,1; -18,1)

Paraíba
22.882,1 (19.688,6; 

26.816,0)
2.128,6 (1.840,5; 

2.482,0)
28.812,6 (25.609,0; 

32.711,1)
1.275,7 (1.132,3; 

1.450,7)
-40,1 (-48,9; -28,1)

Pernambuco
74.056,0 (66.102,5; 

82.985,5)
3.480,8 (3.129,6; 

3.881,7)
69.895,6 (62.056,4; 

77.864,6)
1.453,4 (1.297,7; 

1.621,7)
-58,2 (-63,8; -52,1)

Piaui
19.238,0 (15.991,2; 

23.458,1)
2.738,9 (2.302,5; 

3.293,6)
29.724,5 (25.746,1; 

34.744,9)
1.579,2 (1.368,2; 

1.847,2)
-42,3 (-53,5; -28,5)

Rio Grande do 
Norte

15.605,7 (13.152,6; 
18.163,4)

2.045,3 (1.716,0; 
2.363,0)

19.574,0 (16.681,2; 
23.277,8)

1.045,1 (893,9; 
1.241,0)

-48,9 (-58,0; -36,2)

Sergipe
12.206,0 (10.799,8; 

13.887,2)
3.076,7 (2.737,1; 

3.455,6)
16.847,1 (14.820,6; 

19.450,3)
1.499,7 (1.308,4; 

1.726,7)
-51,3 (-58,0; -41,2)

Southeast 
region

751.688,9 (696.128,9; 
805.667,5)

3.748,5 (3.482,4; 
4.037,1)

671.305,4 (618.481,6; 
727.628,6)

1.285,7 (1.183,3; 
1.394,0)

-65,7 (-69,0; -61,9)

Espírito Santo
29.260,8 (26.659,9; 

32.170,4)
3.942,6 (3.601,1; 

4.327,0)
26.436,4 (23.487,7; 

29.333,0)
1.153,5 (1.026,1; 

1.277,6)
-70,7 (-74,4; -66,8)

Minas Gerais
184.723,5 (171.955,9; 

199.071,7)
3.740,1 (3.483,9; 

4.052,6)
166.052,0 (150.735,4; 

181.608,7)
1.254,3 (1.136,9; 

1.372,9)
-66,5 (-70,0; -62,2)

36



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Rio de Janeiro
202.758,3 (187.691,2; 

217.431,1)
4.552,6 (4.218,4; 

4.893,8)
162.053,9 (147.466,9; 

176.875,4)
1.610,0 (1.464,6; 

1.754,7)
-64,6 (-68,3; -60,5)

São Paulo
334.946,2 (306.873,7; 

360.821,0)
3.382,9 (3.120,5; 

3.664,3)
316.763,2 (290.841,5; 

344.357,4)
1.192,7 (1.093,5; 

1.294,9)
-64,7 (-68,3; -60,4)

South region
245.578,8 (225.676,3; 

263.930,4)
3.638,2 (3.376,4; 

3.917,3)
232.588,0 (211.455,0; 

251.747,3)
1.259,1 (1.145,8; 

1.365,9)
-65,4 (-69,1; -61,0)

Paraná
102.537,5 (94.470,8; 

112.106,1)
4.127,8 (3.799,6; 

4.484,9)
94.978,4 (86.477,3; 

104.158,6)
1.388,4 (1.263,8; 

1.520,5)
-66,4 (-70,1; -61,8)

Rio Grande 
do Sul

100.967,7 (93.123,9; 
108.833,0)

3.338,8 (3.088,2; 
3.590,4)

90.405,9 (82.089,6; 
99.624,3)

1.235,1 (1.124,1; 
1.361,0)

-63,0 (-67,1; -58,6)

Santa Catarina
42.073,6 (38.239,5; 

46.161,7)
3.417,2 (3.122,4; 

3.721,7)
47.203,6 (42.832,1; 

52.024,7)
1.099,3 (995,3; 

1.210,3)
-67,8 (-71,2; -63,6)

West-Central 
region

74.425,5 (68.288,5; 
82.140,0)

3.096,8 (2.863,3; 
3.389,5)

103.761,9 (96.163,9; 
111.135,6)

1.213,8 (1.122,7; 
1.298,5)

-60,8 (-64,6; -56,9)

Distrito Federal
9.230,9 (8.339,7; 

10.236,5)
2.936,1 (2.679,3; 

3.233,6)
13.666,4 (12.194,6; 

15.284,7)
999,6 (898,5; 

1.118,0)
-66,0 (-70,1; -60,6)

Goiás
36.188,6 (32.678,6; 

40.237,5)
3.237,6 (2.944,6; 

3.590,1)
46.083,5 (41.695,0; 

50.733,2)
1.205,5 (1.092,6; 

1.327,1)
-62,8 (-67,7; -57,1)

Mato Grosso
12.569,0 (10.921,0; 

14.202,3)
2.683,2 (2.359,2; 

3.003,1)
22.402,6 (19.480,1; 

25.132,3)
1.220,2 (1.075,6; 

1.367,1)
-54,5 (-60,3; -47,4)

Mato Grosso 
do Sul

16.437,0 (14.905,3; 
18.207,1)

3.313,8 (3.018,6; 
3.681,3)

21.609,5 (19.282,2; 
23.920,5)

1.426,4 (1.271,9; 
1.573,3)

-57,0 (-63,2; -50,4)

Female

Brazil
1.249.504,7 (1.164.664,9; 

1.340.844,0)
2.566,4 (2.372,2; 

2.760,1)
1.346.820,2 (1.230.444,0; 

1.439.596,1)
941,6 (864,6; 

1.005,4)
-63,3 (-65,5; -60,8)

North region
51.274,7 (47.031,3; 

55.144,8)
2.456,7 (2.259,8; 

2.637,9)
89.236,6 (81.434,3; 

96.150,6)
1.075,4 (975,7; 

1.162,6)
-56,2 (-59,8; -52,8)

Acre 2.052,4 (1.790,9; 2.323,7)
2.372,2 (2.109,1; 

2.684,2)
3.970,1 (3.463,3; 4.531,9)

1.063,5 (930,3; 
1.210,2)

-55,2 (-62,1; -47,8)

Amapá 1.133,2 (998,8; 1.278,0)
1.821,8 (1.624,3; 

2.022,4)
3.509,3 (3.016,4; 3.963,2)

1.143,0 (973,4; 
1.291,6)

-37,3 (-47,1; -26,3)

Amazonas
9.319,6 (8.421,9; 

10.260,0)
2.289,3 (2.055,5; 

2.511,4)
18.419,4 (16.465,6; 

20.785,3)
1.091,7 (972,7; 

1.241,1)
-52,3 (-57,8; -45,3)

Pará
28.704,9 (26.295,7; 

31.433,8)
2.564,7 (2.326,6; 

2.792,5)
43.300,3 (38.336,0; 

48.017,2)
1.076,5 (949,1; 

1.195,8)
-58,0 (-62,8; -53,4)

Rondônia 5.339,9 (4.793,1; 5.933,5)
2.945,2 (2.621,5; 

3.238,9)
8.465,2 (7.353,1; 9.624,1)

1.014,7 (881,2; 
1.156,7)

-65,5 (-70,5; -61,0)

Roraima 708,3 (608,8; 817,0)
2.329,4 (1.997,2; 

2.714,1)
2.521,8 (2.104,8; 3.050,6)

1.071,1 (901,3; 
1.294,0)

-54,0 (-63,0; -43,7)

Tocantins 4.016,5 (3.449,9; 4.730,2)
2.099,8 (1.804,0; 

2.436,1)
9.050,6 (7.811,5; 

10.322,7)
1.097,7 (946,6; 

1.250,9)
-47,7 (-58,7; -37,3)

Northeast 
region

307.698,3 (272.896,7; 
345.382,9)

2.238,7 (2.000,0; 
2.508,7)

385.890,8 (337.843,5; 
442.021,2)

1.053,7 (924,4; 
1.204,8)

-52,9 (-60,1; -45,3)

Alagoas
24.114,6 (21.072,9; 

27.416,9)
3.270,7 (2.875,5; 

3.674,0)
26.174,2 (22.833,6; 

30.071,3)
1.356,7 (1.185,3; 

1.562,7)
-58,5 (-64,7; -51,5)

Bahia
82.252,4 (73.137,8; 

91.325,5)
2.198,4 (1.966,9; 

2.441,1)
106.380,6 (92.536,9; 

119.962,2)
1.081,3 (947,2; 

1.218,4)
-50,8 (-57,3; -43,5)

Ceará
38.475,5 (33.557,6; 

44.121,3)
1.780,8 (1.555,5; 

2.029,9)
54.026,1 (47.044,1; 

62.100,5)
893,8 (779,1; 

1.028,6)
-49,8 (-58,3; -40,0)
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Maranhão
22.799,2 (18.583,4; 

27.942,3)
1.695,8 (1.385,6; 

2.047,8)
51.468,5 (44.117,8; 

59.880,3)
1.372,0 (1.175,4; 

1.596,8)
-19,1 (-37,8; 4,0)

Paraíba
25.690,9 (22.017,1; 

30.157,3)
2.129,8 (1.833,0; 

2.470,4)
26.443,8 (22.831,9; 

30.596,0)
931,2 (809,3; 

1.072,8)
-56,3 (-64,2; -46,8)

Pernambuco
72.982,1 (64.908,0; 

81.604,8)
2.942,2 (2.612,7; 

3.277,5)
64.161,9 (56.618,2; 

72.449,7)
1.026,8 (905,0; 

1.158,8)
-65,1 (-69,7; -60,2)

Piaui
15.571,4 (13.103,0; 

18.672,7)
2.044,0 (1.734,7; 

2.443,9)
24.583,1 (20.894,7; 

29.042,4)
1.111,1 (948,9; 

1.311,0)
-45,6 (-56,7; -33,3)

Rio Grande do 
Norte

13.793,9 (11.615,6; 
16.030,5)

1.604,7 (1.353,2; 
1.870,0)

17.408,9 (14.708,2; 
20.255,6)

745,1 (630,9; 
870,0)

-53,6 (-62,6; -44,1)

Sergipe
12.018,4 (10.692,1; 

13.353,8)
2.693,1 (2.401,7; 

3.002,4)
15.243,8 (13.442,8; 

17.411,9)
1.075,5 (950,7; 

1.231,2)
-60,1 (-65,9; -53,4)

Southeast 
region

619.921,6 (575.498,6; 
667.175,8)

2.703,8 (2.516,8; 
2.920,0)

587.234,9 (535.474,3; 
641.741,6)

896,5 (821,7; 
982,9)

-66,8 (-69,4; -63,6)

Espírito Santo
23.105,7 (21.226,1; 

25.075,0)
2.937,0 (2.679,1; 

3.175,0)
22.332,2 (19.803,3; 

24.797,8)
817,4 (727,4; 

903,4)
-72,2 (-75,1; -68,8)

Minas Gerais
146.014,6 (135.265,6; 

158.154,8)
2.670,4 (2.468,8; 

2.888,0)
140.637,7 (126.435,6; 

155.580,3)
893,1 (806,1; 

983,8)
-66,6 (-69,6; -63,1)

Rio de Janeiro
187.946,0 (174.207,2; 

202.944,6)
3.398,4 (3.147,5; 

3.680,9)
149.713,4 (136.766,0; 

164.762,6)
1.129,1 (1.036,1; 

1.240,4)
-66,8 (-69,6; -63,0)

São Paulo
262.855,4 (244.572,1; 

283.335,1)
2.365,5 (2.186,6; 

2.563,8)
274.551,7 (247.759,8; 

301.960,9)
815,1 (738,0; 

894,4)
-65,5 (-68,6; -62,2)

South region
210.774,1 (196.220,9; 

227.866,9)
2.796,6 (2.580,6; 

3.018,4)
197.864,0 (178.109,2; 

216.560,2)
871,1 (785,5; 

955,1)
-68,9 (-71,5; -66,0)

Paraná
78.833,9 (72.859,6; 

85.463,3)
3.084,1 (2.839,1; 

3.348,7)
74.946,7 (66.093,8; 

82.264,4)
909,7 (805,0; 

995,5)
-70,5 (-73,6; -67,4)

Rio Grande 
do Sul

95.234,1 (87.774,9; 
103.525,7)

2.638,2 (2.420,7; 
2.858,6)

82.245,4 (74.279,5; 
90.158,5)

886,5 (808,3; 
974,7)

-66,4 (-69,2; -63,2)

Santa Catarina
36.706,1 (33.623,9; 

40.106,3)
2.691,2 (2.454,0; 

2.923,4)
40.672,0 (36.050,3; 

44.983,0)
788,7 (702,0; 

870,7)
-70,7 (-73,5; -67,1)

West-Central 
region

59.835,9 (55.318,7; 
64.883,4)

2.546,0 (2.338,2; 
2.750,7)

86.593,8 (79.161,8; 
94.368,8)

886,4 (807,1; 
967,7)

-65,2 (-68,1; -62,0)

Distrito Federal 9.019,9 (8.228,1; 9.931,3)
2.292,3 (2.081,0; 

2.523,8)
12.743,0 (11.263,6; 

14.528,2)
712,1 (625,4; 

810,3)
-68,9 (-73,0; -64,7)

Goiás
28.684,8 (26.160,2; 

31.198,3)
2.653,8 (2.404,5; 

2.905,8)
39.192,0 (35.240,4; 

43.407,9)
902,5 (809,2; 

1.000,3)
-66,0 (-69,6; -61,6)

Mato Grosso
9.374,7 (8.252,4; 

10.773,2)
2.325,6 (2.047,6; 

2.613,0)
17.580,6 (15.345,3; 

20.028,7)
924,1 (800,9; 

1.057,9)
-60,3 (-66,6; -54,0)

Mato Grosso 
do Sul

12.756,5 (11.572,1; 
14.098,0)

2.702,7 (2.453,9; 
2.976,4)

17.078,2 (15.238,1; 
19.243,8)

993,5 (887,3; 
1.118,8)

-63,2 (-68,1; -57,5)

Both

Brazil
2.711.445,5 (2.569.358,8; 

2.875.991,6)
2.937,5 (2.782,7; 

3.124,9)
2.902.358,3 (2.706.929,9; 

3.034.899,3)
1.116,8 (1.040,8; 

1.168,2)
-62,0 (-64,1; -60,0)

North region
111.221,4 (104.326,2; 

119.651,9)
2.652,6 (2.495,9; 

2.827,6)
202.077,8 (189.389,8; 

212.870,1)
1.261,2 (1.174,2; 

1.335,7)
-52,5 (-55,4; -49,8)

Acre 4.518,9 (4.061,1; 5.008,8)
2.453,2 (2.221,8; 

2.698,2)
8.344,3 (7.521,2; 9.159,3)

1.157,5 (1.045,7; 
1.265,2)

-52,8 (-58,9; -47,2)

Amapá 2.465,6 (2.249,1; 2.702,6)
2.208,2 (2.027,6; 

2.387,8)
8.094,0 (7.348,7; 8.925,2)

1.371,6 (1.241,5; 
1.507,4)

-37,9 (-45,6; -30,0)
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Amazonas
19.936,9 (18.455,0; 

21.733,8)
2.451,4 (2.278,1; 

2.666,9)
41.855,1 (38.471,6; 

45.165,5)
1.302,1 (1.187,4; 

1.404,0)
-46,9 (-51,9; -42,1)

Pará
60.519,4 (56.437,9; 

65.154,1)
2.766,3 (2.569,5; 

2.967,6)
96.768,4 (89.567,0; 

103.494,5)
1.254,8 (1.157,2; 

1.340,5)
-54,6 (-58,6; -50,8)

Rondônia
13.109,3 (12.065,3; 

14.355,9)
3.197,9 (2.951,1; 

3.462,1)
20.175,0 (18.296,8; 

22.188,0)
1.216,4 (1.101,5; 

1.337,0)
-62,0 (-65,6; -57,5)

Roraima 1.792,9 (1.585,2; 2.064,0)
2.566,5 (2.260,7; 

2.921,0)
5.871,5 (5.190,8; 6.765,9)

1.264,4 (1.123,6; 
1.460,4)

-50,7 (-57,6; -40,6)

Tocantins 8.878,5 (7.896,1; 9.967,5)
2.300,2 (2.065,4; 

2.553,2)
20.969,4 (18.952,1; 

22.964,4)
1.280,1 (1.147,3; 

1.405,1)
-44,3 (-51,3; -36,2)

Northeast 
region

637.999,3 (583.112,1; 
698.720,2)

2.458,0 (2.255,6; 
2.684,1)

820.932,4 (751.083,6; 
885.367,8)

1.235,0 (1.129,7; 
1.331,6)

-49,8 (-55,4; -43,5)

Alagoas
49.209,1 (44.683,9; 

54.161,0)
3.504,6 (3.214,5; 

3.821,4)
56.515,3 (51.999,6; 

61.228,0)
1.622,1 (1.491,5; 

1.758,1)
-53,7 (-58,4; -48,1)

Bahia
165.636,3 (151.643,7; 

180.337,8)
2.351,2 (2.146,5; 

2.553,8)
224.407,7 (205.860,1; 

242.183,6)
1.245,9 (1.142,5; 

1.344,3)
-47,0 (-51,5; -41,3)

Ceará
77.465,0 (69.657,5; 

86.543,0)
1.915,4 (1.714,9; 

2.127,8)
113.697,1 (103.511,9; 

124.634,5)
1.040,9 (948,0; 

1.140,6)
-45,7 (-52,0; -37,3)

Maranhão
61.644,4 (50.902,0; 

72.932,7)
2.350,2 (1.965,9; 

2.763,9)
113.617,0 (100.669,3; 

126.987,2)
1.609,7 (1.427,1; 

1.797,7)
-31,5 (-43,1; -17,1)

Paraíba
48.573,0 (43.216,6; 

53.850,2)
2.128,7 (1.908,4; 

2.355,8)
55.256,4 (49.545,6; 

60.662,1)
1.084,8 (974,4; 

1.191,2)
-49,0 (-55,2; -42,0)

Pernambuco
147.038,1 (135.488,8; 

159.572,3)
3.191,3 (2.942,6; 

3.460,9)
134.057,5 (122.955,4; 

145.192,3)
1.211,7 (1.110,5; 

1.311,8)
-62,0 (-66,1; -57,5)

Piaui
34.809,4 (29.744,7; 

39.949,3)
2.379,5 (2.035,1; 

2.729,8)
54.307,6 (48.357,2; 

60.892,4)
1.327,9 (1.181,3; 

1.486,7)
-44,2 (-52,5; -33,0)

Rio Grande do 
Norte

29.399,6 (25.810,7; 
33.111,8)

1.812,1 (1.586,8; 
2.034,4)

36.982,9 (32.377,5; 
41.425,3)

879,6 (772,0; 
985,9)

-51,5 (-58,7; -43,3)

Sergipe
24.224,4 (22.111,1; 

26.506,0)
2.869,5 (2.630,2; 

3.140,0)
32.091,0 (28.927,9; 

34.944,7)
1.261,8 (1.139,0; 

1.377,7)
-56,0 (-60,4; -50,3)

Southeast 
region

1.371.610,5 (1.297.979,3; 
1.449.166,6)

3.186,1 (3.020,8; 
3.368,3)

1.258.540,3 (1.168.247,0; 
1.330.383,1)

1.070,2 (994,3; 
1.131,2)

-66,4 (-68,6; -63,9)

Espírito Santo
52.366,5 (49.272,6; 

55.733,8)
3.425,1 (3.218,9; 

3.648,4)
48.768,6 (44.058,3; 

52.489,8)
969,9 (874,9; 

1.042,9)
-71,7 (-74,2; -69,2)

Minas Gerais
330.738,1 (312.721,4; 

348.810,2)
3.175,2 (2.999,4; 

3.355,8)
306.689,7 (281.645,4; 

326.853,7)
1.060,9 (976,2; 

1.129,6)
-66,6 (-69,1; -63,7)

Rio de Janeiro
390.704,3 (367.759,7; 

413.085,8)
3.910,4 (3.687,3; 

4.134,0)
311.767,2 (289.329,0; 

330.708,5)
1.337,4 (1.242,1; 

1.416,5)
-65,8 (-68,4; -63,3)

São Paulo
597.801,6 (564.975,0; 

634.230,6)
2.836,0 (2.677,7; 

3.008,8)
591.314,9 (545.885,5; 

629.212,4)
981,9 (904,5; 

1.043,7)
-65,4 (-67,8; -62,5)

South region
456.352,9 (431.396,4; 

482.239,0)
3.192,7 (3.021,5; 

3.378,5)
430.452,0 (397.516,3; 

458.389,3)
1.045,3 (966,4; 

1.113,5)
-67,3 (-69,5; -64,8)

Paraná
181.371,3 (170.635,0; 

193.518,5)
3.597,4 (3.373,4; 

3.828,1)
169.925,1 (154.900,4; 

181.189,9)
1.126,2 (1.027,9; 

1.196,9)
-68,7 (-71,3; -66,1)

Rio Grande 
do Sul

196.201,8 (185.139,9; 
208.055,0)

2.959,3 (2.793,2; 
3.153,2)

172.651,3 (159.683,0; 
186.061,5)

1.041,3 (961,4; 
1.123,5)

-64,8 (-67,2; -62,1)

Santa Catarina
78.779,8 (74.326,0; 

83.687,2)
3.035,1 (2.860,1; 

3.227,8)
87.875,6 (80.252,1; 

94.122,3)
929,5 (848,2; 

996,5)
-69,4 (-71,7; -66,6)

West-Central 
region

134.261,4 (126.031,5; 
142.138,9)

2.828,6 (2.650,4; 
3.016,8)

190.355,7 (177.247,8; 
201.974,4)

1.038,6 (964,2; 
1.103,4)

-63,3 (-65,8; -60,6)
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Distrito Federal
18.250,8 (17.085,9; 

19.634,8)
2.564,2 (2.395,8; 

2.735,3)
26.409,4 (24.055,2; 

28.757,5)
835,3 (757,6; 

909,7)
-67,4 (-70,5; -63,9)

Goiás
64.873,4 (60.314,8; 

70.219,7)
2.952,4 (2.761,3; 

3.183,8)
85.275,4 (78.594,3; 

91.824,5)
1.044,4 (962,6; 

1.126,5)
-64,6 (-67,6; -61,2)

Mato Grosso
21.943,7 (19.816,3; 

24.137,5)
2.523,2 (2.287,2; 

2.739,5)
39.983,2 (36.395,4; 

44.025,2)
1.069,4 (968,2; 

1.179,0)
-57,6 (-62,4; -52,8)

Mato Grosso 
do Sul

29.193,5 (27.313,8; 
31.572,1)

3.020,7 (2.818,6; 
3.267,5)

38.687,7 (35.342,4; 
41.641,1)

1.195,4 (1.089,6; 
1.289,1)

-60,4 (-64,1; -56,5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Figure 2.1 – Sex-standardized prevalence rates of stroke per 100,000 inhabitants in Brazil, from 1990 to 2023. Source: Data derived from the 
Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.³³

Figure 2.2 – Correlation between the 2023 sociodemographic index (SDI) and the percentage change in age-standardized stroke mortality rates 
per 100,000 inhabitants across Brazilian federative units, from 1990 to 2023. Source: Data derived from the Global Burden of Disease Study 
2023, Institute for Health Metrics and Evaluation, University of Washington.³³
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Figure 2.3 – Age-standardized DALY rates due to stroke per 100,000 inhabitants in Brazil and its geographic regions, from 1990 to 2023. 
Source: Data derived from the Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.³³
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CHAPTER 3 – ACUTE AND CHRONIC 
CORONARY HEART DISEASE

ICD-9-CM 410 to 414; ICD-10 I10 to I25.

See Tables 3.1 through 3.3 and Charts 3.1 through 3.4.

Abbreviations used in chapter 3

ACCEPT 
registry

Brazilian Registry of Clinical Practice in Acute 
Coronary Syndromes

ACS Acute Coronary Syndrome

AMI Acute Myocardial Infarction

B-CaRe:QCO 
registry

Brasilia Cardiovascular Registry for Quality of 
Care and Outcomes

BRACE Brazilian Registry in Acute Coronary Syndromes

BYPASS 
registry

Brazilian Registry of Adult Patients Undergoing 
Cardiovascular Surgery

CABG Coronary Artery Bypass Grafting

CAC Coronary Artery Calcification

CHD Coronary Heart Disease

CI Confidence Interval

CVD Cardiovascular Disease

DALY Disability-Adjusted Life Years

ECG Electrocardiogram

ELSA-Brasil
Brazilian Longitudinal Study of Adult Health (in 
Portuguese, Estudo Longitudinal de Saúde do 
Adulto)

ERICO
Strategy of Registry of Acute Coronary 
Syndrome

GBD Global Burden of Disease

ICP-BR 
registry

Brazilian Integrated Percutaneous Coronary 
Intervention Data System (in Portuguese, 
Sistema Integrado de Dados de Intervenção 
Coronária Percutânea)

IHD Ischemic Heart Disease

INSTEMI 
Registry

Brazilian multicenter registry of STEMI patients 
undergoing primary PCI 

IQR Interquartile Range

LATAM CTO 
PCI registry

Chronic Total Occlusion-Percutaneous Coronary 
Intervention registry from Latin America

MACE Major Adverse Cardiovascular Events

MASS Medicine, Angioplasty or Surgery Study

NEAT registry Network to Control Atherothrombosis 

NSTEMI Non-ST-Elevation Myocardial Infarction

PCI Percutaneous Coronary Intervention

PNS
National Health Survey (in Portuguese, Pesquisa 
Nacional de Saúde)

RBCI-
COVID19

Brazilian Registry of Interventional Cardiology 
during the COVID-19 Pandemic (in 
Portuguese, Registro Brasileiro de Cardiologia 
Intervencionista durante a Pandemia de 
COVID-19)

REPLICCAR-I 
registry

São Paulo’s Cardiovascular Surgery Registry 
I (in Portuguese, Registro Paulista de Cirurgia 
Cardiovascular I)

REPLICCAR-II 
registry

São Paulo’s Cardiovascular Surgery Registry 
II (in Portuguese: Registro Paulista de Cirurgia 
Cardiovascular II)

RiR Risk Ratios

SD Standard Deviation

SIH
Brazilian Hospital Information System 
(in Portuguese, Sistema de Informações 
Hospitalares)

STEMI ST-Elevation Myocardial Infarction

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

UI Uncertainty Interval

Overview
•	 Coronary heart disease (CHD), also known as ischemic 

heart disease (IHD), comprises a spectrum of symptomatic 
and asymptomatic clinical conditions typically related to 
a reduction in blood flow to the heart muscle. The most 
common cause is atherosclerotic disease in the coronary 
arteries, a chronic condition with variable presentations, 
progressing from a long asymptomatic phase to stable 
angina, unstable angina, and acute myocardial infarction 
(AMI). Ischemic heart disease is a common cause of heart 
failure, with reduced or preserved left ventricular ejection 
fraction, ventricular arrhythmias, and sudden cardiac arrest.

•	 Coronary heart disease was the leading cause of death in 
Brazil in the last decades for men and women. Because 
of the wide range of CHD clinical presentations, its 
reported prevalence, incidence, and mortality vary 
widely, depending on the population and healthcare 
setting studied.

Prevalence
•	 According to estimates from the GBD study 2023, the 

number of individuals living with IHD, defined as those 
with previous AMI, at least moderate (> 50%) stenosis of 
an epicardial coronary artery, or ischemic cardiomyopathy, 
increased from 3,116,452 (95% UI, 2,715,763-3,603,367) 
in 1990 to 3,781,434 (95% UI, 3,289,832-4,406,085) in 
2023 in Brazil (Table 3.1). The IHD prevalence decreased 
from 2.1% (95% UI, 1.9%-2.5%) to 1.8% (95% UI, 1.6%-
2.1%) in the period (percent change: -14.3% [95% UI, 
-22.0% to -4.9%], Chart 3.1). These rates increased 
sharply with age: 0.6% (95% UI, 0.5%-0.7%), 4.3% (95% 
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UI, 3.5%-5.2%), and 8.6% (95% UI, 6.9%-10.2%) among 
individuals aged 15-49 years, 50-69 years, and 70 years 
or older, respectively, in 2023. In all age strata, IHD was 
more frequent in males than in females.33

•	 According to the GBD study 2023 estimates, the age-
standardized IHD prevalence was 1428 (95% UI, 1246-
1659) per 100 000 inhabitants in the total population, 1170 
(95% UI, 1021-1351) per 100 000 females, and 1737 (95% 
UI, 1508-2023) per 100 000 males in 2023 (Table 3.1). 
The GBD STUDY 2023 estimated that the age-standardized 
IHD prevalence rate declined 53% (95% UI, 49%-56%) 
from 1990 to 2023 in the country (Table 3.1).33

•	 According to the GBD study 2023 estimates, the highest 
age-standardized IHD prevalence rates in 2023 were 
observed in the Southern region, while the lowest rates 
were observed in the Northern region (Table 3.1).33

•	 The self-reported prevalence of CHD was 2.7% in the 
baseline assessment of the ELSA-Brasil cohort (2008-
2010).74 

•	 According to the 2019 National Health Survey (PNS), an 
epidemiological nationwide home-based survey, overall 
prevalence rates of mild and moderate/severe angina 
among adults (using the short version of the WHO-Rose 
Angina Questionnaire) were 8.1% (95% CI, 7.8%-8.4%) 
and 4.5% (95% CI, 4.2%-4.7%), respectively.75

•	 Self-reported angina pectoris is more prevalent in females 
than in males.1 Moreover, it is essential to note that self-
reported assessments of angina are very sensitive, but not 
specific to CHD, because they require neither confirmatory 
exams nor health reports. Consequently, higher prevalence 
rates of self-reported angina are observed in surveys as 
compared to CHD prevalence rates of national statistics.

•	 Coronary artery calcification (CAC) has been evaluated in 
3616 individuals with neither cardiovascular disease (CVD) 
nor diabetes mellitus from the ELSA-Brasil. Some CAC was 
observed in 17% of the women, 36% of the men, and in 
7% of individuals aged 35-44 years, 18% of those aged 
45-54 years, 45% of those aged 55-64 years, and 66% of 
those aged 65-74 years.76 

•	 In registries and a cluster-randomized study involving 
patients with acute coronary syndrome (ACS) recruited 
from 2007 to 2014, the percentages of individuals with 
unstable angina, non-ST elevation myocardial infarction 
(NSTEMI), and ST elevation myocardial infarction (STEMI) 
were 15-30%, 31-36%, and 36-54%, respectively.2,3

Incidence
•	 The GBD study 2023 estimated, for 2023, an incidence of 

327,085 (95% UI, 282,414-383,483) IHD events in Brazil 
and an age-standardized incidence rate of 124 (95% UI, 
108-145) per 100 000 inhabitants in the whole population, 
103 (95% UI, 91-118) per 100 000 females, and 150 (95% 
UI, 127-178) per 100 000 males. The GBD study 2023 
estimated that the age-standardized IHD incidence rate 
declined 49% (95% UI, 46%-51%) from 1990 to 2023 in 
the country. The incidence rate was strongly associated 
with aging: 35 (95% UI, 25-46), 328 (95% UI, 268-417), 

and 957 (95% UI, 793-1169) per 100 000 individuals 
aged 15-49 years, 50-69 years, and 70 years or older, 
respectively. In all age groups, IHD was more incident in 
males than in females.33 

Mortality
•	 According to the GBD study 2023 estimates, there were 

158,100 (95% UI, 144,478-166,890) deaths due to IHD in 
Brazil in 2023 (Table 3-2), corresponding to 10.8% (95% UI, 
9.8%-11.4%) of total deaths and 41.6% of all CVD deaths 
in the country. IHD ranked as the number one cause of 
death in males and females. In addition, IHD was the main 
cause of death in all but four Federative Units (Amapá, 
Amazonas, Bahia, and Sergipe).33 

•	 According to the GBD study 2023 estimates, the IHD 
mortality rate in 2023 increased with aging: 12 (95% UI, 11-
13), 131 (95% UI, 125-137), and 579 (95% UI, 504-628) 
per 100 000 individuals aged 15-49 years, 50-69 years, and 
70 years or older, respectively. In all age groups, mortality 
rates were higher in males than in females.33 

•	 The GBD study 2023 estimated that the age-standardized 
IHD mortality rate was 61 (95% UI, 55-64) per 100 000 
inhabitants in the total population, 44 (95% UI, 38-48) 
per 100 000 females, and 81 (95% UI, 76-86) per 100 
000 males in Brazil in 2023 (Table 3-2). The GBD study 
2023 estimated that the age-standardized IHD mortality 
rate declined 54% (95% UI, 52%-57%) from 1990 to 2023 
(Table 3.2, Chart 3.2).33

•	 According to the GBD study 2023 estimates, the age-
standardized IHD mortality rate in 2023 was numerically 
smaller in the South than in other regions. The lowest 
age-standardized IHD mortality rates were observed in 
the Distrito Federal and Minas Gerais, while the highest 
rates were in the states of Maranhão, Mato Grosso do Sul, 
and Alagoas (Table 3.2). From 1990 to 2023, there was 
a progressive reduction in regional differences of age-
standardized IHD mortality (Chart 3.3). 33 

•	 Bichara et al. have conducted a time-series ecological 
study analyzing the association between CHD mortality 
and economic development indicators in Brazil from 2000 
to 2019. Standardized CHD mortality (direct method 
based on the Brazilian population in 2000) decreased 
from 46.1 to 36.4 per 100 000 inhabitants. In 2000, the 
Federative Units with the highest CHD mortality rates were 
in the South, Southeast, and West-Central regions. The 
greatest reductions in CHD mortality rates in the period 
were observed in regions with better socioeconomic 
conditions.25 

•	 Dutra et al. have examined 59,093 CHD deaths in 
individuals aged 30–70 years across 1191 municipalities in 
Southern Brazil from 2018 to 2022. Mortality rates ranged 
from 17.1 to 119.9 (mean 51.8±16.8) per 100 000. The 
highest mortality rates were detected in the Northwest 
and North regions of Paraná, as well as in the East-Central, 
Southwest, and Southeast areas of Rio Grande do Sul. Using 
machine learning techniques with geospatial analysis to 
predict CHD mortality, the authors have reported higher 
mortality rates in sociodemographically disadvantaged 
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areas with reduced availability of cardiologists, diagnostic 
tests, and access to hemodynamic services.77

•	 Puzzi et al. have assessed 14,603 CHD deaths in 
women aged 50–79 years in Paraná from 2010 to 2019. 
Mortality rates declined from 132.6 to 87.4 per 100 000. 
Improved access to exercise stress testing and cardiology 
centers, along with socioeconomic factors, contributed 
to reductions in mortality. Central-West, Central-South, 
Central-East, and Southern areas of the Central-North parts 
of the state had higher-than-expected rates.78

•	 Sandri et al. have analyzed temporal trends in CVD 
mortality in nine cities of Rio Grande do Sul from 2009 to 
2019. Of 74,910 CVD deaths, 31.1% were due to CHD. 
In most instances, stable mortality rates for IHD were 
observed.43

•	 Victor et al. have analyzed the association between CHD 
mortality and ultra-processed food consumption among 
individuals aged 30-69 years across 5,558 Brazilian 
municipalities in 2016. In adjusted analyses, the authors 
found a significant association between a higher availability 
of ultra-processed foods and increased CHD mortality.79

•	 Bastos et al., using the method of multiple causes applied 
to national data from 2006 to 2020, have identified AMI, 
hypertension, chronic CHD, heart failure, and diabetes as 
the most frequent associated causes when CHD was the 
underlying cause of death.80

Burden of Disease
•	 The GBD study 2023 estimated an age-standardized rate 

of 1410 (95% UI, 1324-1468) DALYs (disability-adjusted 
life years) per 100 000 individuals due to IHD in Brazil in 
2023 (Table 3-3). This DALY rate was equivalent to 5.4% 
(95% UI, 4.8%-6.0%) of all DALYs, making IHD the leading 
cause of DALYs in both sexes (second most common among 
males and fourth among females).33 

•	 According to the GBD study 2023 estimates, the age-
standardized DALY rate due to IHD declined by 52% (95% 
UI, 49%-54%) from 1990 to 2023 in the country (Table 
3.3, Chart 3.4).33

•	 According to the GBD study 2023 estimates, the age-
standardized DALY rate due to IHD in 2023 was lowest 
in the Distrito Federal and Minas Gerais, and highest in 
the states of Maranhão, Mato Grosso do Sul, and Alagoas 
(Table 3.3).33 

Outcomes in Acute Coronary Syndrome
•	 Several studies, including registries, have reported short- 

and long-term outcomes of individuals admitted with ACS 
in Brazil. These studies are heterogeneous regarding study 
populations, clinical presentations, settings, locations, 
and recruitment years, which may explain differences in 
reported outcomes. In general, mortality rates in registries 
are lower than those reported in the Hospital Information 
System of the Brazilian Unified Health System (SIH/SUS). 
Several studies have highlighted regional differences 
in treatment practices and mortality, as well as poorer 
outcomes in low-income patients and those treated in 

public services as compared to individuals admitted to 
private hospitals.1-3

•	 Studies involving patients with ACS from 2003 to 2020 
reported in-hospital mortality from 2.9% to 10.9%. These 
studies are described in detail in the previous versions of 
the Cardiovascular Statistics – Brazil.1-3

•	 Regarding longer-term outcomes after ACS, major adverse 
cardiovascular events (MACE) occurred in 13.6% of 
participants in the ACCEPT Registry (a multicenter study 
involving public and private centers across the five Brazilian 
regions) at 1-year follow-up.81 Mortality was 13.2% after 
a median follow-up time of 1.7 year in the Brasilia Heart 
Study,82 and 17.5% after a median follow-up time of 4 
years in the ERICO study.83 Death rates were 15.06 and 
5.97 per 1000 patients-years among those aged > 55 years 
and ≤ 55 years, respectively, after a median follow-up of 
6.67 years in the B-CaRe:QCO Registry.84 These studies 
are described in more detail in the 2023 version of the 
Cardiovascular Statistics – Brazil.3 

•	 Ritt et al. have reported a follow-up of 1553 STEMI patients 
admitted within 12 hours of symptom onset in the ACCEPT 
Registry from 2010 to 2014. The 1-year occurrence of 
MACE (death, reinfarction, or stroke) was 12.5%. The 
lowest percentage was observed in the Northeast region 
(5.2%), while the highest numbers were observed in the 
North (17.5%) and West-Central (25%) regions.85

•	 Moraes et al. have assessed 2710 STEMI patients treated 
with a pharmacoinvasive strategy in the city of São 
Paulo from 2010 to 2020. Of these, 74.7% underwent 
percutaneous coronary intervention (PCI), 21.9% received 
medical therapy, and 3.4% underwent coronary artery 
bypass grafting (CABG). The following rates were found: 
5.6% for in-hospital mortality, 42.9% for acute heart failure, 
and 8.9% for cardiogenic shock.86

•	 Gioppatto et al. have evaluated mortality rates associated 
with delaying reperfusion therapy among 2622 STEMI 
patients admitted to public hospitals in Brasília, Distrito 
Federal, from 2011 to 2019. Most of the participants 
received the pharmacoinvasive strategy. In-hospital 
mortality increased from 4.4% (thrombolysis within 3 hours) 
to 10.5% (thrombolysis after 9 hours), with a 6.2% increased 
mortality risk per hour of reperfusion delay.87

•	 Stephanus et al. have reported that, of 1043 patients 
admitted with STEMI in Brasília, Distrito Federal, from 
2009 to 2019, a 4-hour delay in lysis-to-PCI time was 
associated with a 27.9% reduction in in-hospital mortality 
and a 7.1% reduction in MACE in a propensity score 
matching analysis.88

•	 Nascimento et al. have reported outcomes of 5.580 ACS 
patients treated in a public cardiology hospital in the city of 
São Paulo from 2018 to 2022. The authors have found rates 
of 1.9% for in-hospital mortality (0.6% for unstable angina, 
2.9% for NSTEMI, and 5.7% for STEMI), 5.6% for stroke, 
and 2.5% for 30-day post-discharge mortality (1.1% for 
unstable angina, 4.0% for NSTEMI, and 5.5% for STEMI).89

•	 In the INSTEMI Registry, of 1417 STEMI patients undergoing 
primary PCI with second- and third-generation drug-eluting 
stents in two tertiary hospitals in the city of Porto Alegre 
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from 2017 to 2021, in-hospital mortality was 7.5% and 
stent thrombosis occurred in 0.7%. After a 17-month 
follow-up period, mortality occurred in 9.4% of the cases 
and combined major cardiovascular outcomes (new 
myocardial infarction, stent thrombosis, target vessel 
revascularization, stroke, or death) in 17.1%.90

•	 The occurrence of cardiogenic shock and cardiac arrest has 
been reported in 15.9% and 12.2% of patients with STEMI, 
respectively, in a cohort of 1603 STEMI patients, followed 
for a median of 3.6 years. Both events were significantly 
associated with early and late mortality.91

•	 Milan et al. have investigated sex differences among 468 
female and 894 male STEMI patients undergoing primary 
PCI in a tertiary university hospital in Southern Brazil from 
2011 to 2021. The authors did not observe significant 
differences in in-hospital mortality (12.8% in females, 
10.5% in males) or composite long-term outcomes (31.7% 
in females, 26.7% in males at 41 months).92

•	 An observational study conducted with 1146 women with 
ACS submitted to PCI at a tertiary public cardiovascular 
center, from January 2019 to December 2020, has revealed 
that all-cause death occurred in 5.3%, cardiac death in 
3.5%, recurrent ACS in 8%, and additional revascularization 
procedures in 5.5% after a 1.5-year follow-up.93

Outcomes in Chronic Coronary Syndrome
•	 Outcomes in chronic coronary syndrome in Brazil 

can be retrieved from the MASS database. Among 
patients with stable multivessel CHD and preserved 
left ventricular function who underwent CABG, PCI, or 
medical treatment between 2002 and 2015, the 5-year 
all-cause mortality was 7.5%, 7.5%, and 12.3% among 
those with low, intermediate, and high SYNTAX score, 
respectively.94 Among participants with multivessel CHD 
admitted between 1995 and 2018, the overall mortality 
was 23% and 22% for those with or without myocardial 
ischemia, respectively, after a median follow-up of 8.7 
years.95

Outcomes in Percutaneous Coronary Intervention
•	 Several registries and studies involving patients undergoing 

PCI from 2005 to 2016, mostly from public institutions, 
have reported in-hospital mortality rates ranging from 2.3% 
to 2.6%. In the ICP-BR Registry, the in-hospital mortality 
was 0.2% for patients with stable angina and 6.1% for those 
with STEMI.96 These studies are described in detail in the 
previous versions of the Cardiovascular Statistics – Brazil.1-3

•	 In the LATAM CTO PCI Registry, of the 1196 chronic total 
occlusion PCIs across 26 Brazilian hospitals, in-hospital 
MACE and death occurred in 2.3% and 0.75% of the cases, 
respectively.97

Outcomes in Coronary Artery Bypass Graft Surgery
•	 Using the BYPASS Registry database, Paez et al. have found 

an in-hospital mortality rate of 2.8% among 2292 patients 
from all Brazilian regions who had undergone first-time 
isolated CABG up to November 2018.98

•	 In a subsequent publication, Ramos et al. have reported 
in-hospital, 30-day, 6-month, and 1-year mortality rates of 
2.2%, 1.1%, 1.2%, and 0.7%, respectively, among 2589 
participants of the BYPASS Registry who had undergone 
isolated CABG and who had neither chronic obstructive 
pulmonary disease, nor previous cardiac surgery, nor end-
stage renal disease.99

•	 Gonzales-Tamayo et al. have reported that, among 2961 
patients from the REPLICCAR-I Registry who underwent 
isolated CABG in 10 hospitals between 2013 and 2016, the 
all-cause mortality rates were 3.4% at 30 days and 5.3% at 
4 years of follow-up.100

•	 In the prospective REPLICCAR-II Registry, among 3122 
patients undergoing isolated CABG in 5 hospitals in the 
state of São Paulo between July 2017 and June 2019, a 
propensity score matching technique was used to match 
1062 patients who received single or multiple arterial grafts, 
adjusting for mortality risk. Operative mortality was 1.88% 
in both groups.101

•	 Among 3991 patients from the REPLICCAR-II Registry 
who underwent elective or urgent CABG in the city of São 
Paulo from 2017 to 2019, Lacava et al. have found higher 
postoperative mortality in females than in males (4.4% vs. 
2.7%) in a propensity score matching analysis.102

•	 In the REPLICCAR-II Registry, prolonged post-CABG 
hospitalization (>14 days) occurred in 6.2% of 3703 
patients, with predictors including age >60 years, renal 
failure, and intraoperative transfusions.103

•	 Among 3964 patients from the REPLICCAR-II Registry who 
had undergone CABG, Borgomoni et al. have reported 
a 21.4% failure-to-rescue rate (including death and the 
development of postoperative complications: prolonged 
ventilation time, stroke, reoperation, or acute kidney 
injury).104

•	 Couto et al. have reported a 6.5% in-hospital mortality 
among 9584 patients who underwent CABG in 133 
centers from all Brazilian regions from 2017 to 2021. Using 
machine-learning techniques, the authors identified age, 
NSTEMI, non-elective surgery, heart failure, and admission 
to a public hospital as predictors of prolonged stay.105

•	 Several other single-center experiences, with both 
retrospective and prospective analyses, have described 
short-term mortality rates ranging from 1.5% to 11.7% for 
patients who had undergone CABG.1-3

•	 Machado et al. have found a 26.6% decline in CABG 
procedures in Brazil from the pre-pandemic period 
(2018–2019) to the post-pandemic period (2020–2021), 
with on-pump and off-pump CABGs declining by 28.1% 
and 10.3%, respectively.106

Healthcare Utilization and Cost
•	 Administrative data from the public health system have 

shown that the number of hospitalizations for acute and 
chronic CHD remained stable from 2015 to 2019, with 
more patients being admitted for ACS and myocardial 
infarction than for chronic coronary syndrome. During 
the COVID-19 pandemic, there was a decrease in 
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clinical admissions. After 2022, the annual number of 
admissions for clinical cases of CHD increased from 
139,095 (2020-2021) to 161,932 (2022-2024), a 
16% increase. Percutaneous coronary intervention has 
continuously increased over the last two decades, rising 
from 38,635 procedures in 2008 to 85,518 in 2019. 
After a slight decline during the COVID-19 pandemic, 
volumes regained the previously observed upward 
trend, reaching 84,396 procedures in 2024. Notably, the 
number of primary angioplasties nearly doubled in recent 
years, increasing from 11,099 in 2019 to 24,695 in 2024, 
suggesting expanded capacity and changes in regional 
care pathways. The annual number of hospitalizations 
for CABG remained stable between 2008 (20,515) and 
2019 (21,018). In 2020-2021, volumes declined to an 
average of 16,243 procedures per year, representing 
a 26% reduction. In 2022, hospitalizations increased 
to 19,565 and subsequently stabilized in 2023-2024 
at approximately 21,000 surgeries per year within the 
Brazilian Unified Health System (SUS).34

•	 In the last decades, significant changes have occurred 
in the reimbursement values per procedure for the 
management of CHD in the SUS, as described in detail 
in previous versions of the Cardiovascular Statistics – 
Brazil.1-3 From 2009 to 2022, the mean value reimbursed 
per PCI procedure dropped by half. However, the 
amount paid for elective and primary PCIs rose from 
~R$ 920 million to R$ 1,805 million between 2020 and 
2024, accounting for 40-50% of overall cardiovascular 
spending. The number of CABGs in the SUS was similar 
in 2009 (22,077) and 2024 (22,219), and the adjusted 
amount reimbursed per CABG (mean ticket) decreased 
even after adjustment for inflation.34

•	 Between 2020 and 2024, the inflation-adjusted mean cost 
per PCI, primary PCI, and CABG in the SUS remained 
essentially flat. Total spending growth in interventional 
cardiology was therefore driven by volume expansion 
rather than increases in real reimbursement. CABG 
consistently exhibited the highest unit cost, approximately 
double that of elective PCI, yet without any real-term 
increase over time, suggesting persistent underfunding of 
surgical revascularization relative to procedural growth.34

•	 Barros e Silva et al., analyzing 17,434 patients from 
the Amil private insurance database (2015–2017), 
reported annual per-patient costs of USD 3,591 (primary 
prevention) and USD 8,210 (secondary prevention). 
Outpatient care accounted for 59.8% of total primary 
prevention costs, while hospital care accounted for 
54.1% of total secondary prevention costs.107

•	 Gioppatto et al. have reported that costs were 45% 
higher when pharmacological thrombolysis was given 
≥ 9 hours from symptom onset in STEMI patients, with 
each 3-hour delay increasing in-hospital costs by Int$ 
497±286.87

•	 Stephanus et al. have found that each 4-hour delay in 
lysis-to-PCI time in STEMI patients was associated with 
a reduction in hospital costs of Int$ 847.5±99.8 in a 
propensity-score-matched analysis.88

•	 Orlandi et al., in a micro-costing study of 1120 CABG 
surgeries from 2017 to 2019, have reported cost increases 
by 152% with deep sternal wound infections and 188% 
with mediastinitis.108

Quality of Care
•	 Several publications addressing the quality of care in ACS 

in Brazil are described in detail in the previous versions of 
Cardiovascular Statistics – Brazil.2,3 These studies highlight 
regional differences in quality care performance indices,109 
lower quality care in public services compared to private 
hospitals110 and in low-income individuals compared to 
high-income patients,82 a longer delay in receiving fibrinolysis 
in females in relation to males,111 and opportunities for 
healthcare improvement. Importantly, low-quality care in 
ACS was associated with a higher risk of hard outcomes and 
in-hospital mortality in the ACCEPT and BRACE studies.81,109

•	 In the ACCEPT Registry, overall reperfusion rates among 
STEMI patients admitted within 12 hours were 76.8% 
(80.5% in the Southeast, 79.3% in the South, 67.1% in 
the Northeast, 50% in the West-Central, and 47.5% in 
the North). One-year adherence rates to evidence-based 
therapies were 89.4% (acetylsalicylic acid), 52% (P2Y12 
inhibitor), and 87.4% (statins).85

•	 Milan et al. have observed no sex difference in discharge 
prescriptions of acetylsalicylic acid, clopidogrel, statins, or 
beta-blockers in 468 female and 894 male STEMI patients 
undergoing PCI at a tertiary university hospital in Southern 
Brazil from 2011 to 2021.92

•	 Some studies have reported on pivot times in the setting of a 
pharmacoinvasive strategy in STEMI. Among 2290 patients 
hospitalized in a university hospital in the city of São Paulo, 
Bianco et al. have reported the following median times:

◦ pain-health unit: 120 (IQR 60-220) minutes;
◦ door-needle: 71 (IQR 42-135) minutes;
◦ pain-needle: 222 (IQR 140-345) minutes.111

•	 Among 2710 STEMI pat ients  undergoing the 
pharmacoinvasive strategy and transferred to a tertiary 
center in the city of São Paulo between 2010 and 2020, 
de Marqui Moraes et al. have reported the following 
median times:

◦ symptom-to-medical-contact: 120 minutes;
◦ door-to-needle: 70 minutes;
◦ fibrinolysis-to-angiography for successful reperfusion: 
15.7 hours;
◦ fibrinolysis-to-rescue-PCI: 7.2 hours.86

•	 Among 6341 patients with STEMI who underwent a 
pharmacoinvasive strategy in Brasília-DF between 2011 
and 2020 as part of the B-CaRe:QCO Registry, Carvalho et 
al. have reported the following times for patients aged > 55 
years: pain-primary hospital: mean 165 (SD 142) minutes; 
door-needle: median 70 (IQR 43-120) minutes; pain-
needle: median 225 (IQR 150-335) minutes. Respective 
times for patients aged ≤ 55 years were: mean 154 minutes 
(SD 131), median 68 minutes (IQR 43-111), and median 
210 minutes (IQR 140-315).84
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•	 Among 1043 STEMI pat ients  undergoing the 
pharmacoinvasive strategy in Brasília-DF from 2009 to 
2019, Stephanus et al. have reported the following mean 
times: pain-to-hospital, 120 minutes; door-to-lysis, 70 
minutes; and lysis-to-PCI, 870 minutes.88

•	 Some publications, described in detail in the previous 
versions of the Cardiovascular Statistics – Brazil, have 
reported the success of some strategies (e.g., incorporation 
of telemedicine) in improving the quality of care in ACS 
(e.g., increasing the rate of reperfusion therapy and the 
use of antiplatelet agents and statins, and reducing in-
hospital mortality).2,3

•	 Roriz et al. have conducted a quality improvement 
intervention study in STEMI patients under the public 
health system in in the city of Salvador, Bahia state, 
comparing 287 records from the pre-intervention phase 
(2009-2010) with 598 records from the post-intervention 
period (2019-2020). The authors reported significant 
improvements in the time from ECG to STEMI team trigger 
(from a median of 31 to 16 minutes), door-to-ECG time 
(from 159 to 29 minutes), and the rate of any reperfusion 
therapy (from 31% to 72%).112

•	 Some studies have evaluated the Good Practices in 
Cardiology program, supported by the Brazilian Society 
of Cardiology. Passaglia et al. have found adherence rates 
above 85% for six of seven indicators in 763 ACS patients 
treated at the Hospital das Clínicas of the Federal University 
of Minas Gerais between 2016 and 2019, with discharge 
acetylsalicylic acid and statin prescription rates of 95.5% 
and 96.5%, respectively.113

•	 Additionally, within the context of the Good Practices in 
Cardiology program, Taniguchi et al. have assessed 6090 
ACS patients across 19 hospitals from 2016 to 2022. 
Significant improvements were noted, with acetylsalicylic 
acid use within 24 hours increasing from 90.2% to 94.7%, 
statin use at discharge increasing from 87.3% to 95.2%, 
and beta-blocker use at discharge increasing from 82.1% 
to 88.6%.114

•	 In the context of chronic coronary syndrome, a cross-
sectional study has assessed 35103 individuals with prior 
myocardial infarction or stroke between 2016 and 2021 
within the Brazilian primary care program, Family Health 
Strategy. Only 6.7% and 0.6% reported use of statin and 
high-dose statin therapy, respectively.65

•	 In the NEAT Registry, involving 2003 patients with CHD or 
peripheral arterial disease across 25 centers (56% public) 
from all Brazilian regions between 2020 and 2022, 4% 
were not on antithrombotic therapy, 5.1% were not on 
statins, and 55.4% of those on statins were not on high-
intensity regimens.115

Impact of the COVID-19 Pandemic
•	 As detailed in the 2023 version of the Cardiovascular 

Statistics – Brazil, several studies have described a 
decrease in the number of hospital admissions due 
to ACS and chronic ischemic conditions during the 
COVID-19 pandemic.3 

•	 In an ecological time-series study spanning epidemiological 
weeks 10/2020 to 39/2021, Brant et al. have evaluated 
CVD mortality rates in Brazil during the COVID-19 
pandemic. The authors compared observed and expected 
rates to determine risk ratios (RiR). As the underlying cause 
of death, the observed age-standardized CVD mortality 
rate (165.8 per 100 000 inhabitants) was similar to the 
expected rate (RiR=1.00). As multiple causes of death, 
CVD mortality rate increased by 10% compared to the 
expected, while the RiR for mortality from ACS was 1.03 
(95% CI: 1.02-1.03). The authors also reported an increase 
in out-of-hospital mortality (RiR 1.18, 95% CI: 1.17-1.19), 
especially in the North region.116

•	 Brant et al. have compared observed and expected CVD 
deaths during the initial phase of the COVID-19 pandemic 
(March 17 to May 22, 2020) in the six Brazilian cities with 
the greatest numbers of COVID-19 deaths at that time 
(São Paulo, Rio de Janeiro, Fortaleza, Recife, Belém, and 
Manaus). Specified deaths due to ACS increased in Belém 
and Manaus but decreased in the other cities. Unspecified 
cardiovascular deaths increased in all cities and were 
correlated with home deaths. The net effect was an increase 
in the excess percentage of total cardiovascular deaths in 
all cities (especially Belém and Manaus), except Rio de 
Janeiro and Recife.117

•	 Machado et al. have compared 534 prepandemic and 
635 pandemic-era STEMI patients undergoing primary 
PCI from 2019 to 2021 in two tertiary hospitals in the 
city of Porto Alegre. Despite increased pain-to-door and 
door-to-balloon times during the COVID-19 pandemic, 
the authors reported similar in-hospital mortality (9.3% in 
2019 vs. 9.1% in 2020-2021) and 30-day MACE incidence 
(12.3% vs. 12.8%, respectively).118

•	 The RBCI-COVID19 Registry analyzed 1282 interventional 
cardiology procedures across 24 cardiac catheterization 
laboratories during the pandemic (2020), reporting a 2.4% 
overall mortality and a 15.6% mortality among COVID-19 
patients.119

•	 Data from the national SUS database have shown that, 
after the pandemic, there was a strong rebound in clinical 
admissions due to CHD and surgical procedures, reaching 
the highest numbers in 2024, above the pre-pandemic 
baseline.34

Future Research
•	 Additional data are needed for further understanding of the 

epidemiological distribution of CHD in Brazil, in particular:
1. Development of nationwide databases aiming at 
gathering accurate and real-time information on the 
epidemiology of the distinct clinical presentations of CHD, 
including delivery of care, performance, and outcome 
measurements;
2. Analyses of disaggregated data to deeply understand 
diverse aspects of the CHD epidemiology and treatment 
according to sex, age, race, education, income, health 
system access, region, and other characteristics of the 
microenvironment;
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3. Systematic reviews of prevalence and mortality 
rates of ACS, stable angina, PCI, and CABG, including 
representative samples of all geographical regions of the 
country, stratified by system delivery aspects;

4. Assessment of the effectiveness of structured 
nationwide programs for quality and performance 
measurement of different providers (public, not-for-
profit, and for-profit) to understand the current situation, 
as well as to design strategies aimed at reducing CVD 
morbidity and mortality;

5. Additional economic and cost-effectiveness analyses 
of the impact of CHD and its diagnostic and therapeutic 
interventions, from a macro level and using micro-costing 
methods, for both public and private healthcare systems;
6. Development of structured programs to assess the 
prevalence, incidence, and clinical and economic impact 
of chronic CHD on the outpatient setting;
7. Analyses to evaluate the long-term impact of the 
COVID-19 pandemic on the CHD prevalence, incidence, 
mortality, burden, and treatment effectiveness.   
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Table 3.1 – Number of cases, age-standardized prevalence rates (per 100 000) of ischemic heart disease in 1990 and 2023, and 
percent change of rates in the period, by sex, in Brazil and its Federative Units

Sex Location
1990 2023 Percent change 

of rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
1.552.946,9 
(1.355.443,0; 
1.803.576,8)

3.130,3 (2.742,7; 
3.643,5)

2.082.260,7 
(1.807.174,1; 
2.433.037,5)

1.736,5 (1.507,9; 
2.023,2)

-44,5 (-48,6; 
-39,6)

North region
53.516,8 
(46.614,2; 
63.292,2)

1.934,5 (1.691,4; 
2.252,2)

113.777,2 
(98.679,8; 
132.973,5)

1.408,7 (1.215,5; 
1.643,7)

-27,2 (-33,4; 
-19,8)

Acre
1.789,3 (1.527,2; 

2.156,7)
1.554,9 (1.320,0; 

1.846,8)
4.871,6 (4.196,5; 

5.673,7)
1.365,2 (1.177,0; 

1.600,7)
-12,2 (-22,4; 

-2,0)

Amapá
1.304,1 (1.120,8; 

1.543,3)
2.027,5 (1.756,4; 

2.341,6)
4.783,8 (4.107,3; 

5.575,0)
1.668,9 (1.440,2; 

1.944,1)
-17,7 (-26,1; 

-8,0)

Amazonas
8.731,9 (7.451,2; 

10.233,7)
1.531,6 (1.338,2; 

1.781,9)

24.874,3 
(21.337,4; 
29.502,6)

1.533,1 (1.311,3; 
1.827,4)

0,1 (-11,8; 14,4)

Pará
26.889,4 
(23.348,8; 
31.781,2)

1.977,2 (1.728,1; 
2.315,5)

47.720,7 
(40.735,6; 
56.428,0)

1.234,8 (1.048,1; 
1.446,5)

-37,5 (-43,5; 
-30,1)

Rondônia
6.982,0 (5.976,8; 

8.188,1)
2.220,8 (1.912,7; 

2.560,1)

14.104,2 
(12.153,9; 
16.605,8)

1.634,4 (1.405,4; 
1.909,9)

-26,4 (-33,9; 
-17,3)

Roraima
933,5 (791,0; 

1.133,6)
1.780,8 (1.510,9; 

2.095,6)
3.390,9 (2.886,1; 

3.978,5)
1.378,0 (1.174,0; 

1.605,7)
-22,6 (-31,1; 

-13,2)

Tocantins
6.886,5 (5.934,3; 

8.148,1)
2.468,6 (2.160,6; 

2.878,4)

14.031,7 
(12.005,8; 
16.442,2)

1.693,2 (1.447,8; 
1.972,1)

-31,4 (-38,1; 
-23,2)

Northeast 
region

357.126,1 
(311.534,0; 
416.174,0)

2.655,2 (2.331,1; 
3.082,6)

464.278,9 
(399.986,9; 
541.699,2)

1.524,3 (1.311,5; 
1.783,9)

-42,6 (-47,8; 
-36,9)

Alagoas
24.722,5 
(21.253,9; 
28.968,5)

3.241,4 (2.811,6; 
3.741,5)

27.627,1 
(23.541,0; 
32.912,5)

1.743,7 (1.468,9; 
2.082,3)

-46,2 (-52,7; 
-38,4)

Bahia
75.913,3 
(65.993,8; 
89.135,1)

2.065,9 (1.784,4; 
2.409,0)

117.971,1 
(103.191,0; 
136.569,6)

1.404,2 (1.223,0; 
1.629,6)

-32,0 (-38,7; 
-24,6)

Ceará
64.469,0 
(55.827,1; 
74.448,7)

3.091,5 (2.728,0; 
3.531,8)

78.837,9 
(65.856,9; 
93.690,9)

1.584,9 (1.318,8; 
1.880,5)

-48,7 (-55,3; 
-40,9)

Maranhão
37.902,9 
(32.976,3; 
45.210,1)

2.628,6 (2.317,1; 
3.090,6)

48.409,3 
(39.399,7; 
57.405,1)

1.447,3 (1.177,4; 
1.713,4)

-44,9 (-51,9; 
-37,8)

Paraíba
29.550,0 
(25.595,5; 
34.507,7)

2.676,2 (2.313,1; 
3.124,0)

33.430,9 
(27.989,8; 
39.339,6)

1.465,7 (1.225,3; 
1.726,3)

-45,2 (-51,0; 
-38,6)

Pernambuco
73.380,7 
(63.686,5; 
84.790,2)

3.135,9 (2.726,7; 
3.624,5)

78.404,5 
(67.797,4; 
91.645,3)

1.609,3 (1.383,5; 
1.880,8)

-48,7 (-54,0; 
-42,9)
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Piaui
18.367,9 
(15.851,0; 
21.395,1)

2.344,6 (2.029,8; 
2.736,8)

26.186,5 
(22.681,8; 
30.379,6)

1.374,1 (1.191,0; 
1.595,6)

-41,4 (-46,3; 
-34,9)

Rio Grande do 
Norte

21.456,0 
(18.571,1; 
24.824,5)

2.620,6 (2.279,9; 
3.001,9)

34.621,5 
(30.300,9; 
40.256,4)

1.800,7 (1.574,5; 
2.085,3)

-31,3 (-36,7; 
-25,0)

Sergipe
11.363,8 (9.935,9; 

13.266,1)
2.487,7 (2.187,2; 

2.862,2)

18.790,1 
(16.164,6; 
22.057,5)

1.627,4 (1.400,1; 
1.913,9)

-34,6 (-41,6; 
-26,2)

Southeast 
region

764.251,0 
(667.904,0; 
890.328,0)

3.388,7 (2.968,5; 
3.939,3)

966.455,6 
(836.824,3; 
1.132.775,6)

1.808,0 (1.569,4; 
2.103,2)

-46,6 (-50,6; 
-41,7)

Espírito Santo
28.446,1 
(24.661,5; 
32.911,6)

3.275,8 (2.844,0; 
3.783,3)

47.564,9 
(41.106,1; 
55.294,6)

1.998,8 (1.734,0; 
2.306,0)

-39,0 (-43,5; 
-33,9)

Minas Gerais
193.666,6 
(169.129,1; 
226.359,1)

3.576,2 (3.142,3; 
4.128,7)

238.858,8 
(205.037,6; 
275.876,8)

1.766,5 (1.530,5; 
2.023,3)

-50,6 (-54,7; 
-45,6)

Rio de Janeiro
159.558,2 
(137.527,5; 
188.037,4)

3.189,9 (2.770,5; 
3.695,7)

171.465,4 
(147.905,6; 
203.039,6)

1.684,1 (1.473,6; 
1.974,7)

-47,2 (-51,8; 
-42,1)

São Paulo
382.580,1 
(330.932,2; 
447.771,2)

3.397,1 (2.978,9; 
3.953,8)

508.566,5 
(435.770,0; 
592.249,0)

1.856,6 (1.592,2; 
2.148,0)

-45,3 (-50,2; 
-39,4)

South region
291.847,7 
(253.931,5; 
342.296,9)

3.671,4 (3.205,4; 
4.225,7)

384.376,7 
(330.480,6; 
450.776,2)

2.010,9 (1.744,0; 
2.344,9)

-45,2 (-49,3; 
-40,5)

Paraná
102.694,2 
(89.990,9; 
120.188,7)

3.474,6 (3.066,7; 
3.995,2)

144.509,2 
(123.602,4; 
169.368,8)

2.041,4 (1.747,5; 
2.379,2)

-41,2 (-46,5; 
-34,9)

Rio Grande do 
Sul

131.220,7 
(114.883,1; 
154.838,5)

3.769,9 (3.312,2; 
4.373,7)

145.840,4 
(126.248,1; 
172.389,0)

1.951,5 (1.703,0; 
2.273,9)

-48,2 (-52,3; 
-43,5)

Santa Catarina
57.932,8 
(50.208,9; 
68.955,2)

3.820,9 (3.343,2; 
4.501,7)

94.027,1 
(80.882,8; 
110.977,1)

2.061,2 (1.775,3; 
2.429,4)

-46,1 (-50,8; 
-41,1)

West-Central 
region

86.205,3 
(75.620,4; 
101.720,5)

2.943,7 (2.580,2; 
3.401,5)

153.372,3 
(133.807,2; 
177.517,5)

1.738,2 (1.515,2; 
2.018,1)

-41,0 (-45,5; 
-35,9)

Distrito Federal
10.287,0 (8.953,8; 

12.002,5)
2.538,3 (2.237,8; 

2.944,2)

22.223,9 
(19.382,8; 
25.779,4)

1.595,0 (1.379,8; 
1.840,9)

-37,2 (-43,1; 
-30,8)

Goiás
42.537,7 
(37.043,8; 
50.770,7)

3.210,9 (2.814,6; 
3.747,8)

68.917,9 
(59.405,3; 
81.541,2)

1.750,9 (1.513,2; 
2.057,9)

-45,5 (-50,8; 
-39,5)

Mato Grosso
16.822,1 
(14.706,3; 
19.528,5)

2.779,3 (2.450,1; 
3.208,0)

33.793,3 
(29.276,6; 
39.567,4)

1.761,0 (1.526,3; 
2.047,0)

-36,6 (-42,1; 
-30,6)

Mato Grosso 
do Sul

16.558,5 
(14.460,1; 
19.226,7)

2.821,8 (2.463,9; 
3.236,6)

28.437,1 
(24.485,3; 
33.264,2)

1.820,6 (1.569,4; 
2.117,7)

-35,5 (-41,4; 
-28,6)
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Female

Brazil
1.563.505,2 
(1.363.643,4; 
1.805.850,5)

2.912,5 (2.561,7; 
3.338,6)

1.699.173,4 
(1.480.825,8; 
1.961.992,5)

1.169,7 (1.020,7; 
1.351,2)

-59,8 (-62,8; 
-56,4)

North region
47.169,0 
(40.663,9; 
56.359,5)

1.820,1 (1.594,5; 
2.129,2)

79.461,2 
(67.482,4; 
92.582,0)

940,7 (795,1; 
1.104,6)

-48,3 (-52,7; 
-42,6)

Acre
1.515,7 (1.261,5; 

1.886,0)
1.463,4 (1.207,8; 

1.798,4)
3.561,5 (3.080,6; 

4.106,2)
958,9 (826,9; 

1.106,1)
-34,5 (-44,7; 

-23,9)

Amapá
1.061,8 (919,8; 

1.242,4)
1.596,1 (1.387,4; 

1.838,0)
3.101,3 (2.642,9; 

3.645,7)
1.002,6 (849,8; 

1.178,7)
-37,2 (-44,5; 

-29,3)

Amazonas
6.512,3 (5.271,7; 

8.006,9)
1.252,7 (1.007,3; 

1.531,9)

15.625,3 
(13.677,8; 
17.974,4)

895,6 (776,5; 
1.035,2)

-28,5 (-39,3; 
-15,3)

Pará
24.429,2 
(21.197,4; 
29.097,3)

1.824,1 (1.593,5; 
2.134,6)

35.332,2 
(29.119,7; 
42.404,3)

863,5 (708,0; 
1.051,0)

-52,7 (-58,4; 
-44,2)

Rondônia
6.301,2 (5.404,3; 

7.622,4)
2.557,3 (2.221,3; 

2.957,2)
9.751,9 (8.268,5; 

11.368,7)
1.130,9 (954,4; 

1.310,5)
-55,8 (-60,2; 

-50,5)

Roraima
663,8 (534,0; 

814,5)
1.769,7 (1.454,3; 

2.141,2)
2.130,5 (1.824,1; 

2.471,4)
893,7 (754,6; 

1.033,2)
-49,5 (-54,7; 

-43,9)

Tocantins
6.685,0 (5.804,1; 

7.883,1)
2.654,4 (2.318,0; 

3.074,5)
9.958,5 (8.466,3; 

11.704,8)
1.207,4 (1.022,8; 

1.425,4)
-54,5 (-60,7; 

-47,2)

Northeast 
region

396.212,9 
(347.801,8; 
462.054,5)

2.655,9 (2.336,9; 
3.058,3)

411.204,0 
(355.181,8; 
478.395,0)

1.115,8 (965,9; 
1.300,7)

-58,0 (-62,1; 
-53,4)

Alagoas
27.100,0 
(23.410,0; 
32.385,5)

3.239,9 (2.811,4; 
3.807,8)

26.980,2 
(22.848,0; 
31.889,6)

1.374,8 (1.159,3; 
1.631,0)

-57,6 (-63,0; 
-50,1)

Bahia
84.773,0 
(73.261,3; 
98.767,4)

2.093,8 (1.822,0; 
2.414,9)

99.436,8 
(86.427,0; 
116.569,9)

1.004,4 (873,8; 
1.180,3)

-52,0 (-57,1; 
-46,4)

Ceará
71.421,9 
(61.936,8; 
83.152,4)

3.066,6 (2.664,6; 
3.545,7)

66.023,0 
(56.180,9; 
77.824,7)

1.092,6 (926,4; 
1.291,6)

-64,4 (-68,8; 
-59,4)

Maranhão
39.167,3 
(34.181,3; 
46.196,6)

2.599,0 (2.287,8; 
3.033,5)

45.092,6 
(37.023,4; 
54.551,5)

1.195,2 (974,8; 
1.447,3)

-54,0 (-60,5; 
-47,4)

Paraíba
36.390,2 
(31.785,8; 
42.758,0)

2.893,1 (2.520,4; 
3.388,2)

31.668,3 
(27.351,3; 
36.551,6)

1.103,3 (951,7; 
1.276,4)

-61,9 (-66,4; 
-56,8)

Pernambuco
83.036,7 
(72.453,6; 
97.948,3)

3.052,9 (2.668,2; 
3.560,0)

74.685,4 
(64.743,3; 
87.589,3)

1.180,2 (1.023,8; 
1.384,2)

-61,3 (-65,5; 
-57,0)

Piaui
18.942,4 
(16.510,2; 
22.232,6)

2.239,6 (1.956,6; 
2.588,2)

22.450,6 
(19.133,8; 
26.158,1)

1.012,9 (865,4; 
1.176,6)

-54,8 (-59,6; 
-48,7)

Rio Grande do 
Norte

22.821,3 
(19.870,0; 
26.634,3)

2.517,0 (2.199,4; 
2.913,3)

28.817,9 
(24.362,7; 
33.950,9)

1.227,9 (1.042,1; 
1.448,5)

-51,2 (-56,1; 
-44,7)

52



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Sergipe
12.560,1 
(10.814,5; 
14.683,8)

2.521,9 (2.188,3; 
2.918,7)

16.049,2 
(13.881,1; 
18.482,2)

1.120,2 (966,6; 
1.294,4)

-55,6 (-60,0; 
-50,0)

Southeast 
region

738.103,7 
(642.407,2; 
856.164,3)

2.955,1 (2.583,9; 
3.401,9)

750.502,3 
(652.867,1; 
865.259,4)

1.122,5 (984,1; 
1.295,5)

-62,0 (-64,7; 
-58,6)

Espírito Santo
27.208,7 
(23.554,0; 
31.644,3)

3.063,8 (2.676,9; 
3.552,1)

35.712,6 
(30.792,6; 
41.368,4)

1.279,3 (1.100,9; 
1.480,4)

-58,2 (-61,9; 
-54,3)

Minas Gerais
200.173,5 
(171.594,8; 
231.886,2)

3.417,8 (2.967,9; 
3.955,9)

184.911,1 
(160.399,8; 
212.828,5)

1.157,8 (1.009,5; 
1.333,4)

-66,1 (-69,1; 
-63,1)

Rio de Janeiro
157.533,4 
(137.304,9; 
183.758,0)

2.641,5 (2.312,1; 
3.060,4)

136.986,8 
(118.449,8; 
160.427,8)

1.018,2 (884,8; 
1.189,0)

-61,5 (-64,8; 
-57,6)

São Paulo
353.188,1 
(304.641,7; 
410.917,5)

2.888,2 (2.502,7; 
3.339,3)

392.891,8 
(339.383,0; 
455.516,3)

1.135,8 (982,9; 
1.316,5)

-60,7 (-63,8; 
-56,8)

South region
297.467,8 
(259.074,7; 
341.360,2)

3.513,8 (3.073,5; 
3.993,1)

328.617,7 
(285.970,7; 
380.467,7)

1.424,3 (1.245,2; 
1.642,6)

-59,5 (-62,3; 
-56,0)

Paraná
97.140,5 
(84.667,8; 
110.867,7)

3.296,1 (2.894,8; 
3.742,6)

122.114,4 
(104.627,2; 
143.594,0)

1.450,4 (1.247,7; 
1.698,9)

-56,0 (-59,6; 
-51,7)

Rio Grande do 
Sul

143.307,8 
(124.157,2; 
165.520,7)

3.623,8 (3.140,3; 
4.159,8)

131.407,9 
(113.941,0; 
151.897,8)

1.407,6 (1.212,6; 
1.621,0)

-61,2 (-64,1; 
-57,6)

Santa Catarina
57.019,6 
(49.527,1; 
66.865,2)

3.623,0 (3.183,5; 
4.209,2)

75.095,4 
(66.076,5; 
87.700,1)

1.414,2 (1.247,4; 
1.641,9)

-61,0 (-64,6; 
-56,7)

West-Central 
region

84.551,7 
(73.180,7; 
98.274,6)

3.028,8 (2.654,9; 
3.505,6)

129.388,2 
(112.276,2; 
149.198,0)

1.290,4 (1.118,8; 
1.489,1)

-57,4 (-61,1; 
-53,4)

Distrito Federal
8.172,6 (6.967,9; 

9.664,2)
1.856,8 (1.629,1; 

2.135,0)

16.272,8 
(14.083,4; 
18.829,7)

889,2 (769,1; 
1.024,2)

-52,1 (-56,2; 
-47,2)

Goiás
46.301,3 
(39.962,0; 
53.946,4)

3.615,1 (3.155,6; 
4.207,1)

67.524,5 
(58.883,1; 
78.179,7)

1.510,8 (1.316,0; 
1.752,4)

-58,2 (-62,3; 
-53,3)

Mato Grosso
15.395,6 
(13.224,5; 
18.358,8)

3.004,4 (2.610,7; 
3.509,5)

22.670,4 
(19.191,2; 
26.238,1)

1.156,1 (979,0; 
1.341,0)

-61,5 (-65,4; 
-56,6)

Mato Grosso 
do Sul

14.682,2 
(12.755,0; 
17.122,1)

2.686,5 (2.360,8; 
3.126,7)

22.920,4 
(19.826,6; 
26.656,1)

1.305,6 (1.128,1; 
1.514,5)

-51,4 (-56,1; 
-46,8)

Both

Brazil
3.116.452,1 
(2.715.763,3; 
3.603.366,8)

3.018,2 (2.667,0; 
3.478,3)

3.781.434,0 
(3.289.831,9; 
4.406.085,1)

1.427,6 (1.245,7; 
1.658,8)

-52,7 (-56,1; 
-48,7)

North region
100.685,8 
(87.428,0; 
119.932,6)

1.878,3 (1.655,3; 
2.192,4)

193.238,4 
(166.313,5; 
226.378,2)

1.168,5 (1.003,1; 
1.360,2)

-37,8 (-42,8; 
-31,8)
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Acre
3.305,0 (2.800,5; 

4.050,2)
1.512,4 (1.272,5; 

1.822,9)
8.433,1 (7.399,7; 

9.712,0)
1.155,5 (1.005,0; 

1.336,4)
-23,6 (-34,0; 

-14,1)

Amapá
2.365,9 (2.053,1; 

2.776,7)
1.809,0 (1.584,3; 

2.085,1)
7.885,1 (6.784,7; 

9.199,3)
1.319,2 (1.140,2; 

1.539,6)
-27,1 (-33,7; 

-18,7)

Amazonas
15.244,2 
(12.890,6; 
18.123,2)

1.395,7 (1.191,2; 
1.656,3)

40.499,6 
(35.231,9; 
47.187,6)

1.200,8 (1.040,6; 
1.406,8)

-14,0 (-24,5; 
-3,2)

Pará
51.318,6 
(44.761,0; 
60.422,2)

1.899,5 (1.672,9; 
2.206,7)

83.052,9 
(70.167,7; 
98.008,8)

1.043,0 (873,0; 
1.237,2)

-45,1 (-50,5; 
-38,6)

Rondônia
13.283,2 
(11.427,8; 
15.741,0)

2.370,3 (2.063,7; 
2.701,7)

23.856,1 
(20.634,9; 
27.748,0)

1.381,2 (1.194,5; 
1.602,2)

-41,7 (-46,6; 
-35,8)

Roraima
1.597,3 (1.341,1; 

1.941,7)
1.778,2 (1.504,6; 

2.098,9)
5.521,4 (4.704,5; 

6.401,7)
1.139,7 (980,0; 

1.321,4)
-35,9 (-42,3; 

-29,3)

Tocantins
13.571,5 
(11.817,2; 
16.074,5)

2.556,8 (2.241,5; 
2.972,6)

23.990,2 
(20.787,6; 
27.921,1)

1.449,6 (1.250,9; 
1.689,9)

-43,3 (-49,0; 
-36,1)

Northeast 
region

753.339,0 
(658.929,6; 
873.460,1)

2.655,4 (2.341,8; 
3.057,0)

875.482,9 
(754.728,3; 
1.019.521,6)

1.302,5 (1.122,9; 
1.519,1)

-50,9 (-55,6; 
-45,9)

Alagoas
51.822,5 
(44.906,6; 
60.929,4)

3.239,9 (2.825,3; 
3.781,6)

54.607,4 
(46.538,3; 
64.827,9)

1.538,4 (1.305,8; 
1.815,2)

-52,5 (-58,0; 
-45,5)

Bahia
160.686,3 
(139.611,5; 
187.744,4)

2.080,2 (1.827,0; 
2.411,0)

217.407,9 
(189.772,2; 
252.615,7)

1.190,6 (1.039,7; 
1.385,5)

-42,8 (-48,2; 
-37,3)

Ceará
135.890,9 
(119.245,7; 
156.156,9)

3.078,4 (2.701,5; 
3.536,5)

144.860,8 
(122.176,2; 
171.886,2)

1.317,8 (1.111,1; 
1.566,5)

-57,2 (-62,2; 
-51,4)

Maranhão
77.070,2 
(67.630,7; 
90.508,4)

2.607,5 (2.290,9; 
3.018,1)

93.501,9 
(76.574,2; 
111.626,1)

1.314,6 (1.070,7; 
1.567,5)

-49,6 (-56,3; 
-43,0)

Paraíba
65.940,2 
(57.730,3; 
77.357,0)

2.792,2 (2.440,6; 
3.247,9)

65.099,3 
(55.512,4; 
75.895,8)

1.267,3 (1.082,0; 
1.479,9)

-54,6 (-59,6; 
-48,9)

Pernambuco
156.417,4 
(137.357,0; 
182.057,8)

3.091,9 (2.731,9; 
3.565,3)

153.089,9 
(132.264,7; 
178.572,6)

1.365,9 (1.184,0; 
1.592,1)

-55,8 (-60,1; 
-51,3)

Piaui
37.310,3 
(32.329,3; 
43.204,8)

2.290,0 (2.009,1; 
2.645,1)

48.637,1 
(41.998,6; 
56.579,0)

1.181,7 (1.020,7; 
1.372,7)

-48,4 (-53,4; 
-43,1)

Rio Grande do 
Norte

44.277,3 
(38.658,8; 
51.213,1)

2.565,8 (2.259,9; 
2.949,3)

63.439,4 
(55.117,7; 
73.472,6)

1.490,8 (1.295,3; 
1.734,2)

-41,9 (-46,9; 
-36,0)

Sergipe
23.923,9 
(20.905,1; 
27.954,0)

2.507,3 (2.214,5; 
2.877,7)

34.839,3 
(30.335,7; 
40.395,5)

1.346,2 (1.165,2; 
1.554,1)

-46,3 (-51,1; 
-40,5)

Southeast 
region

1.502.354,8 
(1.310.100,2; 
1.734.281,1)

3.161,0 (2.784,9; 
3.668,7)

1.716.957,9 
(1.490.668,2; 
2.002.941,6)

1.430,0 (1.244,9; 
1.661,1)

-54,8 (-57,9; 
-51,2)
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Espírito Santo
55.654,8 
(48.175,9; 
64.581,4)

3.169,1 (2.768,4; 
3.641,1)

83.277,4 
(72.464,2; 
97.434,9)

1.609,8 (1.406,0; 
1.869,5)

-49,2 (-52,9; 
-45,0)

Minas Gerais
393.840,2 
(344.101,0; 
455.007,9)

3.495,5 (3.065,3; 
4.034,9)

423.769,9 
(367.150,9; 
490.659,0)

1.439,3 (1.253,6; 
1.662,4)

-58,8 (-62,0; 
-55,2)

Rio de Janeiro
317.091,6 
(277.330,0; 
370.592,5)

2.890,0 (2.539,8; 
3.331,2)

308.452,2 
(267.339,9; 
362.517,3)

1.304,9 (1.142,9; 
1.522,1)

-54,8 (-58,4; 
-50,7)

São Paulo
735.768,2 
(641.727,7; 
853.819,0)

3.132,4 (2.746,2; 
3.617,5)

901.458,3 
(775.264,6; 
1.046.122,5)

1.458,6 (1.261,2; 
1.685,6)

-53,4 (-56,9; 
-48,9)

South region
589.315,5 
(514.049,2; 
681.741,5)

3.595,6 (3.156,2; 
4.095,8)

712.994,4 
(616.459,2; 
834.028,8)

1.690,3 (1.467,3; 
1.962,3)

-53,0 (-56,2; 
-49,3)

Paraná
199.834,7 
(174.030,2; 
230.144,2)

3.387,4 (2.989,9; 
3.886,7)

266.623,6 
(227.971,3; 
309.837,8)

1.719,4 (1.477,4; 
1.988,6)

-49,2 (-53,2; 
-44,2)

Rio Grande do 
Sul

274.528,5 
(239.674,2; 
318.700,8)

3.698,9 (3.244,2; 
4.214,7)

277.248,3 
(240.174,8; 
325.076,4)

1.649,8 (1.439,5; 
1.919,3)

-55,4 (-58,5; 
-51,7)

Santa Catarina
114.952,4 
(99.681,1; 
134.541,0)

3.723,9 (3.262,1; 
4.303,4)

169.122,5 
(146.815,1; 
197.159,8)

1.714,4 (1.492,7; 
1.991,7)

-54,0 (-57,7; 
-50,0)

West-Central 
region

170.757,0 
(149.188,4; 
199.066,9)

2.985,8 (2.634,2; 
3.418,6)

282.760,4 
(246.833,4; 
326.097,6)

1.499,5 (1.304,6; 
1.730,4)

-49,8 (-53,8; 
-45,6)

Distrito Federal
18.459,6 
(15.963,7; 
21.458,3)

2.173,6 (1.909,2; 
2.501,9)

38.496,8 
(33.445,9; 
44.274,7)

1.191,5 (1.030,3; 
1.361,3)

-45,2 (-49,3; 
-40,1)

Goiás
88.839,0 
(77.183,0; 
103.536,2)

3.410,5 (2.976,5; 
3.897,7)

136.442,4 
(119.213,4; 
158.707,8)

1.623,2 (1.412,4; 
1.877,7)

-52,4 (-56,6; 
-47,2)

Mato Grosso
32.217,7 
(28.136,6; 
37.920,8)

2.881,6 (2.512,2; 
3.335,9)

56.463,7 
(49.146,7; 
65.331,1)

1.454,3 (1.265,0; 
1.683,7)

-49,5 (-53,8; 
-44,8)

Mato Grosso 
do Sul

31.240,7 
(27.416,4; 
36.324,5)

2.755,1 (2.438,8; 
3.168,3)

51.357,6 
(44.790,8; 
59.594,5)

1.548,3 (1.346,4; 
1.791,4)

-43,8 (-48,0; 
-38,5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington 33
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Table 3.2 – Number of deaths, age-standardized mortality rates (per 100 000) of ischemic heart disease in 1990 and 2023, and 
percent change of rates in the period, by sex, in Brazil and its Federative Units

Sex Location
1990 2023 Percent change 

of rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male 

Brazil
59.851,5 
(55.818,2; 
64.371,6)

160,2 (148,5; 
172,8)

92.724,5 
(87.177,2; 
97.607,1)

81,1 (75,9; 85,6)
-49,4 (-52,7; 

-46,1)

North region
2.093,6 (1.921,8; 

2.281,4)
123,1 (112,2; 

133,7)
5.740,9 (5.298,5; 

6.184,9)
79,3 (72,5; 85,6)

-35,6 (-41,7; 
-29,5)

Acre 88,2 (77,2; 102,8)
110,6 (96,6; 

129,5)
239,5 (208,6; 

272,3)
74,0 (63,8; 84,0)

-33,2 (-43,9; 
-19,4)

Amapá 50,9 (44,2; 57,6)
129,5 (112,4; 

146,7)
200,2 (172,6; 

228,5)
78,0 (67,9; 88,9)

-39,8 (-49,0; 
-27,8)

Amazonas
359,5 (323,9; 

396,5)
113,3 (100,7; 

125,1)
987,5 (864,7; 

1.105,5)
70,7 (61,9; 79,5)

-37,6 (-46,1; 
-27,0)

Pará
1.119,3 (1.008,3; 

1.228,0)
126,0 (112,9; 

139,5)
2.913,3 (2.619,7; 

3.194,9)
83,8 (74,7; 91,7)

-33,5 (-42,1; 
-24,5)

Rondônia
260,5 (232,8; 

293,4)
148,8 (132,5; 

166,4)
619,9 (547,7; 

692,2)
78,9 (69,2; 89,1)

-47,0 (-54,6; 
-38,8)

Roraima 35,5 (29,9; 42,4)
131,9 (111,4; 

156,8)
171,6 (142,0; 

202,5)
83,8 (69,2; 97,8)

-36,4 (-48,8; 
-21,3)

Tocantins
179,6 (157,7; 

208,6)
126,6 (109,7; 

149,0)
608,9 (534,6; 

696,1)
77,0 (67,4; 88,1)

-39,1 (-48,9; 
-26,4)

Northeast 
region

12.648,8 
(11.158,9; 
14.480,7)

114,9 (99,3; 
131,7)

24.153,4 
(21.878,6; 
26.313,1)

82,1 (74,1; 89,4)
-28,6 (-37,1; 

-16,9)

Alagoas
646,0 (550,1; 

740,3)
106,9 (91,7; 

122,4)
1.540,7 (1.369,3; 

1.716,5)
103,4 (91,7; 

116,3)
-3,2 (-18,7; 14,8)

Bahia
2.866,7 (2.542,3; 

3.221,8)
98,6 (87,2; 

111,2)
5.420,1 (4.873,3; 

5.961,6)
66,5 (59,7; 73,2)

-32,6 (-40,5; 
-22,7)

Ceará
1.512,6 (1.313,0; 

1.744,9)
89,0 (76,6; 

102,2)
3.647,2 (3.287,1; 

4.028,4)
75,0 (67,7; 82,8)

-15,7 (-27,6; 
-0,2)

Maranhão
1.852,4 (1.483,4; 

2.274,8)
158,3 (126,9; 

194,8)
3.190,9 (2.795,6; 

3.587,8)
101,0 (88,3; 

113,6)
-36,2 (-47,6; 

-18,3)

Paraíba
1.023,0 (874,6; 

1.180,2)
100,3 (85,4; 

115,6)
1.940,6 (1.756,3; 

2.154,5)
87,1 (78,8; 96,8) -13,1 (-26,2; 4,7)

Pernambuco
2.817,6 (2.491,4; 

3.145,5)
148,9 (132,7; 

166,2)
4.378,6 (3.936,8; 

4.805,5)
93,6 (83,9; 

102,9)
-37,2 (-45,3; 

-28,4)

Piaui
720,0 (586,6; 

883,9)
112,1 (91,4; 

139,9)
1.570,5 (1.348,4; 

1.784,2)
84,1 (72,0; 95,6)

-25,0 (-39,5; 
-4,1)

Rio Grande do 
Norte

833,4 (714,6; 
963,6)

118,7 (101,2; 
137,1)

1.718,9 (1.507,0; 
1.984,6)

92,3 (80,8; 
106,3)

-22,2 (-35,7; 
-6,4)

Sergipe
377,1 (323,6; 

429,4)
104,7 (89,8; 

119,9)
745,8 (647,6; 

847,5)
69,1 (59,5; 78,5)

-33,9 (-44,2; 
-20,7)

Southeast 
region

32.078,8 
(30.212,3; 
34.191,7)

192,4 (179,2; 
206,5)

43.216,7 
(40.128,5; 
46.158,1)

84,1 (77,8; 90,2)
-56,3 (-60,3; 

-53,1)
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Espírito Santo
916,0 (835,3; 

1.002,2)
144,5 (129,2; 

158,8)
1.718,6 (1.548,0; 

1.909,4)
76,6 (68,9; 85,3)

-47,0 (-52,9; 
-40,0)

Minas Gerais
6.041,1 (5.560,3; 

6.505,8)
148,2 (135,1; 

160,9)
8.206,8 (7.417,9; 

8.896,6)
62,3 (56,3; 67,5)

-58,0 (-62,6; 
-53,9)

Rio de Janeiro
8.766,8 (8.129,6; 

9.425,7)
230,0 (211,1; 

248,4)
9.398,8 (8.516,1; 

10.142,1)
95,6 (86,8; 

103,5)
-58,4 (-62,6; 

-54,8)

São Paulo
16.355,0 
(15.410,2; 
17.351,0)

201,9 (188,0; 
216,6)

23.892,5 
(22.138,4; 
25.674,0)

91,6 (84,6; 98,4)
-54,6 (-58,4; 

-51,0)

South region
10.438,4 (9.728,6; 

11.203,0)
180,5 (166,8; 

195,1)

12.905,4 
(11.843,0; 
13.849,7)

71,9 (65,2; 77,5)
-60,2 (-64,1; 

-56,6)

Paraná
3.648,6 (3.366,6; 

3.922,3)
173,6 (159,2; 

188,4)
4.661,6 (4.250,7; 

5.056,5)
69,7 (63,3; 75,8)

-59,9 (-63,9; 
-55,8)

Rio Grande do 
Sul

5.065,0 (4.699,9; 
5.428,4)

192,6 (178,2; 
208,6)

5.195,5 (4.660,9; 
5.608,5)

72,6 (65,0; 78,4)
-62,3 (-66,4; 

-58,7)

Santa Catarina
1.724,8 (1.582,7; 

1.879,4)
165,8 (150,9; 

181,8)
3.048,2 (2.772,5; 

3.313,7)
74,3 (66,3; 80,9)

-55,2 (-60,2; 
-50,3)

West-Central 
region

2.591,8 (2.391,4; 
2.807,5)

134,5 (123,6; 
146,3)

6.708,1 (6.166,0; 
7.171,9)

81,8 (74,8; 87,8)
-39,2 (-44,7; 

-33,7)

Distrito Federal
333,3 (305,1; 

360,2)
144,8 (132,2; 

157,8)
728,3 (652,1; 

809,8)
57,4 (51,0; 64,2)

-60,3 (-65,4; 
-54,3)

Goiás
1.140,7 (1.034,9; 

1.259,3)
125,4 (113,2; 

138,9)
3.095,3 (2.807,0; 

3.363,7)
83,5 (75,9; 91,1)

-33,4 (-41,1; 
-25,2)

Mato Grosso
483,3 (431,7; 

543,9)
130,0 (116,2; 

145,5)
1.393,3 (1.249,2; 

1.533,1)
80,3 (71,3; 88,7)

-38,2 (-45,4; 
-29,3)

Mato Grosso 
do Sul

634,5 (575,3; 
695,9)

154,8 (139,2; 
170,8)

1.491,2 (1.312,7; 
1.645,7)

101,3 (89,0; 
111,9)

-34,5 (-43,0; 
-26,0)

Female

Brazil
43.764,6 
(40.082,5; 
47.442,3)

108,8 (97,2; 
118,9)

65.375,7 
(56.729,3; 
70.904,3)

44,0 (38,3; 47,5)
-59,6 (-62,5; 

-56,6)

North region
1.335,6 (1.198,6; 

1.480,9)
85,3 (75,5; 94,9)

3.278,6 (2.852,3; 
3.621,3)

42,5 (36,7; 47,1)
-50,2 (-54,9; 

-44,8)

Acre 49,8 (41,5; 56,7) 82,9 (69,2; 94,4)
139,4 (117,6; 

163,8)
41,1 (34,5; 48,6)

-50,5 (-59,2; 
-39,8)

Amapá 32,6 (27,2; 37,3) 66,5 (55,2; 76,5) 107,0 (89,0; 125,9) 39,1 (32,3; 45,9)
-41,3 (-50,4; 

-29,8)

Amazonas
247,8 (215,4; 

277,4)
84,6 (72,5; 95,4)

558,3 (466,8; 
644,3)

36,3 (30,2; 42,0)
-57,1 (-63,7; 

-49,9)

Pará
760,5 (673,4; 

858,4)
85,2 (74,2; 96,0)

1.696,9 (1.428,8; 
1.930,3)

44,4 (37,3; 50,6)
-47,9 (-55,6; 

-40,6)

Rondônia
127,9 (109,5; 

143,5)
116,5 (100,2; 

129,5)
354,6 (300,3; 

407,2)
46,7 (39,3; 53,9)

-59,9 (-66,3; 
-52,9)

Roraima 15,1 (12,2; 18,4)
84,7 (69,8; 

102,0)
74,2 (60,2; 87,0) 41,6 (34,7; 48,6)

-50,9 (-60,9; 
-38,3)

Tocantins 101,9 (82,6; 117,6)
85,7 (68,4; 

100,7)
348,3 (294,7; 

401,2)
44,0 (37,2; 50,9)

-48,6 (-58,9; 
-36,5)
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Northeast 
region

9.318,8 (7.840,1; 
10.553,6)

77,3 (64,4; 87,9)
17.884,5 
(15.287,8; 
20.103,7)

46,7 (40,3; 52,3)
-39,6 (-48,1; 

-28,5)

Alagoas
522,8 (437,0; 

594,0)
80,8 (66,6; 91,9)

1.191,0 (1.009,0; 
1.351,4)

62,0 (52,4; 70,2)
-23,2 (-36,1; 

-4,1)

Bahia
2.214,3 (1.843,5; 

2.519,4)
67,0 (55,6; 76,6)

4.316,0 (3.618,4; 
4.863,1)

41,2 (35,0; 46,1)
-38,6 (-47,2; 

-28,7)

Ceará
1.278,6 (1.069,9; 

1.497,8)
68,2 (56,6; 80,2)

2.663,1 (2.247,4; 
3.067,1)

41,5 (35,4; 47,6)
-39,1 (-48,8; 

-26,4)

Maranhão
809,4 (590,4; 

994,2)
73,1 (53,3; 89,3)

2.067,6 (1.733,6; 
2.425,3)

55,4 (46,5; 65,0) -24,2 (-41,4; 6,6)

Paraíba
878,2 (724,1; 

1.028,0)
80,5 (65,8; 94,4)

1.447,2 (1.218,2; 
1.664,7)

47,3 (40,2; 54,3)
-41,3 (-51,0; 

-29,5)

Pernambuco
2.346,8 (2.024,9; 

2.644,9)
107,3 (92,2; 

121,0)
3.319,8 (2.886,1; 

3.698,9)
51,6 (44,9; 57,5)

-51,9 (-57,5; 
-44,6)

Piaui
391,3 (300,2; 

476,5)
60,0 (45,2; 73,2)

1.087,9 (902,6; 
1.295,8)

46,6 (39,0; 55,4) -22,2 (-38,8; 4,4)

Rio Grande do 
Norte

573,7 (476,7; 
673,9)

73,3 (60,5; 86,1)
1.249,1 (1.039,9; 

1.459,6)
49,8 (41,9; 58,0)

-32,0 (-44,0; 
-14,5)

Sergipe
303,7 (256,4; 

342,3)
77,3 (64,6; 87,3)

542,9 (448,4; 
629,1)

38,1 (31,5; 44,2)
-50,7 (-58,2; 

-40,9)

Southeast 
region

23.842,6 
(21.686,4; 
25.755,1)

128,5 (115,8; 
139,3)

31.009,3 
(26.754,6; 
34.193,5)

44,6 (38,6; 49,0)
-65,3 (-68,2; 

-62,0)

Espírito Santo
638,3 (564,8; 

715,0)
99,8 (86,9; 

113,1)
1.093,4 (931,3; 

1.244,2)
38,5 (32,8; 43,8)

-61,4 (-66,8; 
-56,2)

Minas Gerais
4.523,5 (4.065,4; 

4.955,7)
103,6 (91,9; 

114,0)
5.742,2 (4.856,2; 

6.432,2)
34,2 (29,2; 38,1)

-67,0 (-70,7; 
-63,0)

Rio de Janeiro
6.697,3 (6.084,6; 

7.264,9)
141,6 (126,8; 

155,0)
7.165,0 (6.276,2; 

7.989,5)
50,0 (43,8; 55,6)

-64,7 (-68,0; 
-61,5)

São Paulo
11.983,5 
(11.014,8; 
12.912,4)

136,6 (122,6; 
148,2)

17.008,7 
(14.691,4; 
18.769,6)

47,9 (41,5; 52,7)
-64,9 (-67,6; 

-61,5)

South region
7.703,8 (6.974,9; 

8.364,8)
123,8 (110,6; 

135,7)
9.092,6 (7.752,3; 

10.077,5)
38,6 (32,9; 42,8)

-68,8 (-71,7; 
-65,4)

Paraná
2.601,6 (2.343,6; 

2.842,4)
129,7 (115,2; 

142,4)
3.121,8 (2.642,9; 

3.475,9)
37,2 (31,6; 41,6)

-71,3 (-74,3; 
-68,1)

Rio Grande do 
Sul

3.852,2 (3.490,2; 
4.221,8)

123,8 (111,2; 
136,1)

3.941,0 (3.352,2; 
4.365,6)

39,2 (33,4; 43,3)
-68,3 (-71,5; 

-64,4)

Santa Catarina
1.250,0 (1.127,3; 

1.385,3)
113,1 (100,5; 

126,8)
2.029,8 (1.700,2; 

2.275,3)
39,7 (33,2; 44,6)

-64,9 (-69,1; 
-60,6)

West-Central 
region

1.563,9 (1.429,9; 
1.716,1)

94,2 (84,6; 
104,9)

4.110,7 (3.609,7; 
4.515,6)

43,7 (38,1; 48,2)
-53,6 (-58,3; 

-48,7)

Distrito Federal
242,7 (216,1; 

273,6)
97,7 (85,1; 

109,2)
518,6 (432,5; 

596,8)
30,6 (25,3; 35,4)

-68,7 (-73,4; 
-63,7)

Goiás
686,1 (620,8; 

764,9)
86,8 (76,8; 98,9)

1.858,3 (1.584,8; 
2.098,4)

44,0 (37,3; 49,8)
-49,3 (-55,2; 

-43,1)

Mato Grosso
253,6 (219,1; 

286,0)
92,0 (78,7; 

104,1)
776,9 (681,0; 

890,0)
44,6 (38,7; 51,4)

-51,5 (-58,7; 
-41,9)
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Mato Grosso 
do Sul

381,5 (340,8; 
423,1)

110,7 (97,2; 
123,7)

956,9 (812,9; 
1.091,4)

56,3 (47,8; 64,1)
-49,2 (-55,8; 

-41,7)

Both

Brazil
103.616,1 
(97.536,7; 
109.810,2)

133,1 (123,2; 
141,6)

158.100,2 
(144.477,8; 
166.890,5)

60,6 (55,2; 64,1)
-54,4 (-56,5; 

-52,2)

North region
3.429,2 (3.170,6; 

3.665,9)
104,5 (95,6; 

112,2)
9.019,5 (8.263,8; 

9.599,4)
60,2 (54,6; 64,2)

-42,4 (-46,1; 
-38,0)

Acre
138,0 (123,2; 

154,1)
98,5 (87,9; 

109,8)
378,8 (334,0; 

417,6)
56,9 (49,7; 62,9)

-42,2 (-49,5; 
-34,0)

Amapá 83,5 (74,4; 92,3)
92,6 (82,3; 

101,9)
307,2 (271,5; 

345,6)
57,6 (50,7; 64,8)

-37,7 (-45,1; 
-29,2)

Amazonas
607,3 (557,3; 

655,7)
99,2 (89,2; 

107,5)
1.545,8 (1.371,4; 

1.715,1)
52,5 (46,5; 58,3)

-47,1 (-52,4; 
-40,6)

Pará
1.879,8 (1.730,5; 

2.046,0)
105,4 (95,6; 

114,4)
4.610,2 (4.134,0; 

4.976,7)
63,2 (56,5; 68,5)

-40,0 (-45,4; 
-34,4)

Rondônia
388,5 (351,9; 

424,9)
135,3 (124,2; 

148,1)
974,5 (871,2; 

1.072,1)
62,6 (55,5; 69,4)

-53,7 (-58,6; 
-48,7)

Roraima 50,6 (44,9; 57,7)
110,7 (97,9; 

125,1)
245,8 (210,0; 

278,7)
62,5 (54,1; 70,4)

-43,6 (-52,8; 
-33,7)

Tocantins
281,5 (249,0; 

315,7)
105,6 (92,3; 

118,4)
957,2 (861,6; 

1.061,6)
60,5 (54,1; 67,2)

-42,8 (-50,3; 
-33,5)

Northeast 
region

21.967,6 
(19.685,7; 
24.355,1)

95,0 (85,1; 
105,2)

42.037,9 
(37.608,5; 
45.595,0)

62,6 (56,1; 67,8)
-34,1 (-40,2; 

-26,6)

Alagoas
1.168,8 (1.040,5; 

1.311,4)
93,2 (82,5; 

103,9)
2.731,6 (2.436,4; 

2.986,6)
80,3 (71,3; 87,9)

-13,9 (-24,4; 
-1,2)

Bahia
5.081,0 (4.579,5; 

5.601,9)
81,8 (73,3; 90,5)

9.736,1 (8.570,9; 
10.528,8)

52,8 (46,7; 56,9)
-35,5 (-41,5; 

-29,3)

Ceará
2.791,3 (2.481,5; 

3.122,9)
78,0 (68,8; 87,7)

6.310,4 (5.595,3; 
6.888,0)

56,6 (50,3; 61,6)
-27,5 (-35,1; 

-17,6)

Maranhão
2.661,8 (2.212,1; 

3.101,8)
114,8 (95,2; 

133,6)
5.258,5 (4.704,0; 

5.904,3)
76,3 (68,1; 85,6)

-33,6 (-44,1; 
-19,0)

Paraíba
1.901,2 (1.672,9; 

2.121,3)
89,7 (78,7; 

100,0)
3.387,9 (2.997,6; 

3.683,7)
64,7 (57,6; 70,4)

-27,8 (-36,1; 
-17,7)

Pernambuco
5.164,3 (4.749,5; 

5.590,8)
126,4 (114,9; 

137,5)
7.698,4 (6.946,0; 

8.285,0)
69,8 (62,8; 75,1)

-44,8 (-49,8; 
-40,1)

Piaui
1.111,3 (934,0; 

1.280,3)
85,1 (71,8; 98,5)

2.658,3 (2.317,3; 
2.950,0)

63,9 (55,8; 71,0)
-24,9 (-35,1; 

-8,3)

Rio Grande do 
Norte

1.407,1 (1.224,6; 
1.585,2)

94,4 (81,8; 
107,1)

2.968,0 (2.659,8; 
3.337,2)

68,9 (61,8; 77,3)
-27,1 (-36,1; 

-15,1)

Sergipe
680,8 (610,4; 

751,8)
89,9 (80,0; 99,2)

1.288,6 (1.128,9; 
1.418,5)

51,8 (45,1; 57,1)
-42,4 (-48,8; 

-34,9)

Southeast 
region

55.921,4 
(52.561,3; 
59.138,0)

158,0 (145,4; 
167,7)

74.226,0 
(67.498,7; 
79.171,2)

62,2 (56,5; 66,4)
-60,6 (-62,9; 

-58,4)

Espírito Santo
1.554,3 (1.430,4; 

1.683,7)
121,4 (109,7; 

132,6)
2.812,0 (2.519,7; 

3.063,2)
55,7 (49,8; 60,6)

-54,1 (-58,7; 
-50,0)
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Minas Gerais
10.564,6 (9.816,3; 

11.289,4)
124,7 (113,6; 

134,4)

13.949,1 
(12.484,3; 
15.106,7)

47,1 (42,2; 51,0)
-62,3 (-65,0; 

-59,4)

Rio de Janeiro
15.464,0 
(14.537,8; 
16.416,4)

180,5 (166,3; 
192,3)

16.563,8 
(14.999,6; 
17.607,3)

69,5 (63,0; 73,8)
-61,5 (-64,0; 

-59,3)

São Paulo
28.338,5 
(26.679,8; 
29.891,8)

166,8 (153,5; 
176,9)

40.901,2 
(37.188,8; 
43.783,4)

67,3 (61,0; 72,1)
-59,7 (-62,1; 

-57,4)

South region
18.142,2 
(17.055,9; 
19.234,8)

150,5 (138,5; 
160,8)

21.998,0 
(20.029,1; 
23.566,0)

53,5 (48,5; 57,5)
-64,4 (-66,8; 

-62,2)

Paraná
6.250,2 (5.835,6; 

6.627,9)
151,4 (137,1; 

162,0)
7.783,5 (7.029,5; 

8.431,4)
51,9 (46,5; 56,3)

-65,7 (-68,1; 
-63,3)

Rio Grande do 
Sul

8.917,2 (8.312,0; 
9.485,3)

154,9 (143,5; 
165,4)

9.136,5 (8.183,5; 
9.870,9)

53,9 (48,3; 58,3)
-65,2 (-67,9; 

-62,5)

Santa Catarina
2.974,8 (2.779,0; 

3.197,4)
137,9 (125,3; 

149,0)
5.078,1 (4.553,5; 

5.453,9)
55,4 (49,5; 59,7)

-59,8 (-63,2; 
-56,7)

West-Central 
region

4.155,7 (3.893,2; 
4.408,4)

114,7 (105,0; 
123,2)

10.818,7 (9.888,6; 
11.496,2)

61,3 (55,5; 65,5)
-46,5 (-50,1; 

-43,2)

Distrito Federal
576,0 (534,4; 

615,6)
117,7 (107,4; 

128,0)
1.246,9 (1.096,4; 

1.362,9)
42,0 (36,6; 46,3)

-64,4 (-67,8; 
-60,2)

Goiás
1.826,8 (1.690,8; 

1.965,0)
106,3 (96,1; 

115,3)
4.953,6 (4.485,1; 

5.331,3)
62,3 (56,0; 67,2)

-41,3 (-47,0; 
-35,9)

Mato Grosso
736,9 (668,6; 

807,8)
112,8 (102,2; 

123,7)
2.170,2 (1.969,6; 

2.356,8)
62,1 (56,3; 67,5)

-44,9 (-50,6; 
-39,4)

Mato Grosso 
do Sul

1.016,0 (934,0; 
1.092,2)

133,5 (121,3; 
143,9)

2.448,1 (2.180,1; 
2.658,8)

77,3 (68,4; 83,8)
-42,1 (-47,2; 

-36,7)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 3.3 – Number of DALYs, age-standardized DALY rates (per 100 000) of ischemic heart disease in 1990 and 2023, and percent 
change of rates in the period, by sex, in Brazil and its Federative Units

Sex Location
1990 2023 Percent change 

of rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
1.644.913,3 
(1.547.026,6; 
1.754.411,4)

3.722,1 (3.487,1; 
3.971,3)

2.352.659,1 
(2.243.402,5; 
2.457.494,5)

1.959,9 (1.862,8; 
2.046,1)

-47,3 (-50,8; 
-43,8)

North region
57.772,5 
(52.992,0; 
62.899,6)

2.667,2 (2.452,9; 
2.880,5)

146.933,6 
(137.803,8; 
156.738,5)

1.824,8 (1.706,0; 
1.951,9)

-31,6 (-37,8; 
-25,3)

Acre
2.406,9 (2.105,8; 

2.773,8)
2.460,7 (2.169,9; 

2.844,4)
6.295,5 (5.416,1; 

7.145,8)
1.736,0 (1.513,6; 

1.962,2)
-29,4 (-41,5; 

-14,5)

Amapá
1.388,8 (1.216,1; 

1.571,5)
2.783,0 (2.422,6; 

3.134,2)
5.441,3 (4.592,7; 

6.220,0)
1.836,9 (1.577,7; 

2.083,2)
-34,0 (-44,0; 

-22,5)

Amazonas
9.620,0 (8.690,2; 

10.633,4)
2.372,8 (2.154,2; 

2.620,4)

26.052,6 
(22.974,2; 
29.217,7)

1.616,6 (1.425,6; 
1.800,9)

-31,9 (-40,7; 
-21,9)

Pará
30.185,6 
(27.413,8; 
33.354,2)

2.750,0 (2.501,8; 
3.017,8)

73.268,6 
(66.659,7; 
80.288,9)

1.912,0 (1.738,6; 
2.093,9)

-30,5 (-39,2; 
-22,6)

Rondônia
7.826,0 (6.995,3; 

8.812,7)
3.218,1 (2.893,1; 

3.598,0)

15.645,9 
(13.842,9; 
17.553,7)

1.816,3 (1.611,8; 
2.024,8)

-43,6 (-51,2; 
-35,7)

Roraima
1.144,0 (964,2; 

1.355,5)
2.830,5 (2.390,2; 

3.352,3)
4.849,7 (4.050,5; 

5.646,3)
1.958,6 (1.624,4; 

2.278,3)
-30,8 (-44,1; 

-15,3)

Tocantins
5.201,3 (4.583,8; 

6.084,0)
2.494,4 (2.203,8; 

2.893,4)

15.380,1 
(13.623,1; 
17.582,2)

1.848,5 (1.643,8; 
2.117,9)

-25,9 (-38,2; 
-11,1)

Northeast 
region

329.913,6 
(293.389,3; 
376.182,5)

2.689,6 (2.392,1; 
3.054,5)

600.250,2 
(546.573,5; 
653.128,0)

1.971,6 (1.790,1; 
2.143,4)

-26,7 (-34,7; 
-14,6)

Alagoas
18.006,3 
(15.380,5; 
20.700,4)

2.629,8 (2.260,7; 
2.996,9)

39.674,7 
(35.279,2; 
44.156,7)

2.482,3 (2.215,4; 
2.760,8)

-5,6 (-20,0; 12,1)

Bahia
75.384,2 
(67.769,5; 
84.169,5)

2.282,3 (2.053,0; 
2.550,7)

134.243,9 
(121.414,3; 
146.689,2)

1.611,7 (1.456,9; 
1.758,3)

-29,4 (-37,6; 
-18,9)

Ceará
37.723,1 
(33.078,6; 
43.498,2)

1.991,4 (1.746,1; 
2.291,7)

88.124,2 
(79.539,4; 
97.573,8)

1.778,5 (1.605,2; 
1.967,7)

-10,7 (-22,3; 4,1)

Maranhão
54.601,0 
(44.504,8; 
66.982,0)

4.079,6 (3.317,8; 
4.965,9)

79.424,2 
(69.809,9; 
88.656,9)

2.365,3 (2.075,8; 
2.641,5)

-42,0 (-52,6; 
-27,2)

Paraíba
25.182,6 
(21.802,2; 
29.039,9)

2.375,5 (2.053,8; 
2.732,0)

47.538,5 
(43.211,2; 
52.330,2)

2.077,6 (1.888,9; 
2.287,5)

-12,5 (-25,7; 4,9)

Pernambuco
72.159,3 
(64.085,9; 
80.791,8)

3.394,4 (3.017,8; 
3.779,7)

112.580,5 
(103.327,1; 
123.100,9)

2.279,7 (2.085,0; 
2.490,0)

-32,8 (-40,9; 
-23,4)
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Piaui
18.918,9 
(15.415,6; 
22.763,4)

2.640,5 (2.157,8; 
3.160,3)

37.297,4 
(32.554,2; 
42.157,0)

1.962,9 (1.712,5; 
2.223,6)

-25,7 (-39,2; 
-6,0)

Rio Grande do 
Norte

18.826,7 
(16.262,0; 
21.430,2)

2.509,2 (2.169,5; 
2.854,8)

42.633,3 
(37.411,8; 
48.798,0)

2.228,7 (1.957,8; 
2.554,6)

-11,2 (-26,6; 7,0)

Sergipe
9.111,7 (7.850,1; 

10.355,4)
2.296,5 (1.990,6; 

2.616,4)

18.733,4 
(16.565,1; 
21.312,0)

1.622,8 (1.436,9; 
1.839,5)

-29,3 (-39,8; 
-15,6)

Southeast 
region

895.790,5 
(845.137,2; 
954.007,0)

4.452,4 (4.210,4; 
4.742,7)

1.114.441,1 
(1.037.558,1; 
1.184.789,5)

2.089,0 (1.944,7; 
2.223,8)

-53,1 (-57,2; 
-49,7)

Espírito Santo
24.487,8 
(22.278,7; 
26.751,7)

3.276,2 (2.993,6; 
3.576,3)

43.135,3 
(39.301,1; 
46.962,8)

1.819,3 (1.656,1; 
1.983,6)

-44,5 (-50,8; 
-37,1)

Minas Gerais
166.817,1 
(155.238,8; 
180.136,2)

3.442,4 (3.198,3; 
3.720,6)

204.743,1 
(186.653,4; 
220.214,3)

1.521,1 (1.386,5; 
1.634,3)

-55,8 (-60,8; 
-51,7)

Rio de Janeiro
248.167,8 
(233.266,2; 
267.410,2)

5.468,9 (5.094,5; 
5.871,9)

239.919,4 
(221.073,6; 
256.218,7)

2.356,3 (2.164,3; 
2.525,1)

-56,9 (-61,1; 
-53,1)

São Paulo
456.317,8 
(429.706,1; 
485.302,4)

4.587,4 (4.305,1; 
4.874,1)

626.643,4 
(583.104,7; 
668.473,4)

2.288,6 (2.129,9; 
2.439,9)

-50,1 (-54,5; 
-46,2)

South region
285.286,2 
(265.486,9; 
305.021,8)

4.090,9 (3.816,1; 
4.389,2)

318.591,9 
(293.365,9; 
341.503,3)

1.669,9 (1.537,3; 
1.791,2)

-59,2 (-62,7; 
-55,7)

Paraná
99.638,1 
(92.609,8; 
106.818,7)

3.904,6 (3.628,0; 
4.179,9)

116.908,7 
(105.779,3; 
126.053,9)

1.650,0 (1.500,4; 
1.778,1)

-57,7 (-61,7; 
-53,6)

Rio Grande do 
Sul

138.800,1 
(129.148,7; 
148.164,5)

4.422,6 (4.115,7; 
4.740,5)

123.899,4 
(113.551,9; 
133.255,0)

1.662,0 (1.522,2; 
1.787,3)

-62,4 (-66,2; 
-58,9)

Santa Catarina
46.848,0 
(43.318,0; 
51.063,3)

3.670,9 (3.380,0; 
4.002,1)

77.783,9 
(71.405,2; 
84.384,6)

1.714,1 (1.557,6; 
1.853,4)

-53,3 (-58,1; 
-48,3)

West-Central 
region

76.150,5 
(70.426,3; 
82.580,9)

3.094,5 (2.872,7; 
3.358,8)

172.442,2 
(161.168,3; 
183.268,4)

1.933,9 (1.800,0; 
2.050,5)

-37,5 (-42,7; 
-31,8)

Distrito Federal
10.349,3 (9.473,1; 

11.262,3)
3.203,7 (2.947,8; 

3.451,0)

18.535,6 
(16.739,7; 
20.536,9)

1.305,1 (1.183,4; 
1.448,1)

-59,3 (-63,9; 
-54,0)

Goiás
33.673,6 
(30.465,5; 
37.232,5)

2.951,4 (2.691,6; 
3.240,9)

80.063,9 
(72.699,0; 
86.552,8)

2.006,7 (1.826,0; 
2.162,5)

-32,0 (-40,1; 
-23,9)

Mato Grosso
14.303,4 
(12.875,3; 
16.171,8)

2.947,2 (2.651,5; 
3.307,5)

36.304,8 
(32.753,5; 
40.056,0)

1.879,3 (1.689,5; 
2.057,7)

-36,2 (-44,1; 
-27,4)

Mato Grosso 
do Sul

17.824,1 
(16.134,6; 
19.558,6)

3.537,6 (3.221,5; 
3.888,9)

37.537,9 
(33.779,8; 
41.376,9)

2.405,6 (2.151,7; 
2.649,1)

-32,0 (-39,8; 
-24,0)
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Female

Brazil
1.006.316,0 
(927.275,3; 
1.088.923,0)

2.169,5 (1.992,3; 
2.351,3)

1.366.260,9 
(1.235.250,1; 
1.457.717,2)

938,9 (852,4; 
1.000,7)

-56,7 (-59,6; 
-53,8)

North region
31.237,4 
(28.265,7; 
34.683,5)

1.620,8 (1.460,8; 
1.796,3)

71.865,0 
(65.139,6; 
78.330,6)

872,9 (783,6; 
953,6)

-46,1 (-51,3; 
-41,1)

Acre
1.215,7 (1.027,2; 

1.393,1)
1.595,0 (1.337,5; 

1.805,4)
3.171,5 (2.730,3; 

3.712,2)
867,7 (748,3; 

1.016,6)
-45,6 (-55,2; 

-33,0)

Amapá
741,8 (642,4; 

843,4)
1.345,7 (1.166,0; 

1.524,7)
2.378,1 (2.027,3; 

2.760,9)
797,5 (681,2; 

925,8)
-40,7 (-50,0; 

-28,5)

Amazonas
5.531,5 (4.869,3; 

6.251,5)
1.520,4 (1.331,4; 

1.702,3)

12.279,2 
(10.502,2; 
14.064,4)

735,3 (624,0; 
843,0)

-51,6 (-59,2; 
-43,1)

Pará
16.909,5 
(15.143,6; 
19.011,5)

1.616,5 (1.441,1; 
1.810,6)

36.585,7 
(31.786,9; 
40.614,3)

914,6 (792,7; 
1.016,7)

-43,4 (-51,6; 
-36,2)

Rondônia
3.600,0 (3.100,9; 

4.081,9)
2.226,2 (1.918,0; 

2.481,6)
8.031,3 (6.870,7; 

9.107,0)
953,7 (824,1; 

1.080,1)
-57,2 (-62,9; 

-49,9)

Roraima
435,2 (353,3; 

525,4)
1.648,8 (1.367,1; 

1.998,7)
1.900,9 (1.548,1; 

2.239,2)
843,8 (691,0; 

980,4)
-48,8 (-60,3; 

-34,6)

Tocantins
2.803,8 (2.303,3; 

3.240,3)
1.585,5 (1.314,0; 

1.819,7)
7.518,2 (6.578,1; 

8.554,5)
917,0 (800,8; 

1.042,3)
-42,2 (-52,9; 

-29,7)

Northeast 
region

213.411,4 
(182.812,6; 
240.456,9)

1.602,8 (1.377,5; 
1.808,7)

372.646,4 
(330.463,4; 
414.429,1)

1.007,1 (896,1; 
1.120,9)

-37,2 (-45,9; 
-25,0)

Alagoas
13.237,4 
(10.940,0; 
15.001,3)

1.829,4 (1.525,2; 
2.075,3)

26.876,1 
(23.631,7; 
30.406,2)

1.376,3 (1.211,4; 
1.553,8)

-24,8 (-37,5; 
-4,2)

Bahia
49.572,9 
(42.137,2; 
55.919,2)

1.379,0 (1.180,4; 
1.552,4)

91.367,3 
(81.024,6; 
102.680,7)

919,7 (819,0; 
1.032,3)

-33,3 (-42,3; 
-22,4)

Ceará
29.349,8 
(24.791,9; 
33.909,8)

1.407,0 (1.185,6; 
1.617,6)

52.115,1 
(45.911,2; 
59.348,9)

853,4 (755,6; 
969,5)

-39,3 (-49,2; 
-26,6)

Maranhão
19.943,1 
(14.888,0; 
24.308,8)

1.534,9 (1.151,0; 
1.862,3)

43.361,7 
(36.583,2; 
49.846,7)

1.156,4 (974,7; 
1.330,6)

-24,7 (-41,0; 4,4)

Paraíba
19.940,3 
(16.436,3; 
23.283,4)

1.690,1 (1.400,9; 
1.976,9)

29.547,3 
(25.942,9; 
33.539,7)

1.025,3 (904,0; 
1.163,4)

-39,3 (-49,9; 
-25,7)

Pernambuco
53.170,3 
(46.707,4; 
59.066,2)

2.185,3 (1.918,8; 
2.430,0)

71.395,0 
(63.846,5; 
79.253,6)

1.125,3 (1.007,3; 
1.248,8)

-48,5 (-55,1; 
-40,3)

Piaui
9.481,0 (7.290,5; 

11.395,1)
1.276,6 (986,1; 

1.523,7)

21.255,8 
(18.344,0; 
24.803,4)

948,2 (820,2; 
1.106,0)

-25,7 (-40,9; 
-3,3)

Rio Grande do 
Norte

12.172,4 
(10.279,7; 
14.119,6)

1.465,8 (1.239,3; 
1.709,0)

24.964,2 
(21.643,4; 
28.560,5)

1.052,9 (925,0; 
1.201,5)

-28,2 (-40,6; 
-10,6)
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Sergipe
6.544,2 (5.643,8; 

7.403,4)
1.511,0 (1.285,7; 

1.711,1)

11.763,8 
(10.089,4; 
13.523,2)

822,9 (707,0; 
946,6)

-45,5 (-53,9; 
-34,8)

Southeast 
region

542.537,6 
(494.379,7; 
580.610,9)

2.509,6 (2.279,7; 
2.695,6)

645.655,4 
(572.239,6; 
701.951,5)

964,4 (857,7; 
1.049,7)

-61,6 (-64,4; 
-58,3)

Espírito Santo
15.104,1 
(13.439,9; 
16.783,0)

2.012,1 (1.783,5; 
2.237,4)

23.286,8 
(20.369,4; 
25.887,0)

834,0 (727,7; 
927,5)

-58,6 (-63,6; 
-53,1)

Minas Gerais
104.376,9 
(94.723,0; 
114.190,8)

2.054,6 (1.861,1; 
2.253,0)

118.521,9 
(103.483,1; 
131.291,4)

738,0 (647,7; 
814,8)

-64,1 (-67,6; 
-60,2)

Rio de Janeiro
155.974,1 
(141.731,2; 
169.306,3)

2.904,4 (2.623,9; 
3.151,7)

150.944,1 
(133.468,3; 
164.676,7)

1.114,6 (988,7; 
1.214,7)

-61,6 (-65,5; 
-57,9)

São Paulo
267.082,5 
(245.569,3; 
284.801,5)

2.577,7 (2.368,0; 
2.762,3)

352.902,6 
(315.306,1; 
383.729,5)

1.022,0 (914,4; 
1.110,2)

-60,4 (-63,0; 
-57,0)

South region
177.902,5 
(162.173,0; 
192.639,5)

2.444,7 (2.211,3; 
2.653,3)

184.931,6 
(162.098,7; 
201.235,7)

798,6 (700,5; 
870,6)

-67,3 (-70,1; 
-64,1)

Paraná
62.362,1 
(56.356,5; 
67.500,3)

2.569,5 (2.311,6; 
2.770,8)

66.632,0 
(56.475,2; 
73.327,4)

792,3 (673,1; 
870,0)

-69,2 (-72,2; 
-65,8)

Rio Grande do 
Sul

86.308,3 
(78.695,1; 
93.969,2)

2.439,7 (2.214,8; 
2.642,6)

76.270,2 
(67.424,0; 
83.159,9)

804,1 (714,6; 
877,4)

-67,0 (-70,1; 
-64,0)

Santa Catarina
29.232,0 
(26.524,6; 
32.044,8)

2.230,2 (2.010,1; 
2.429,6)

42.029,3 
(36.633,9; 
46.530,6)

800,3 (694,9; 
887,0)

-64,1 (-68,2; 
-60,2)

West-Central 
region

41.227,1 
(37.994,4; 
45.284,5)

1.928,4 (1.756,3; 
2.117,8)

91.162,6 
(83.323,2; 
98.665,1)

921,9 (837,1; 
998,6)

-52,2 (-56,7; 
-47,7)

Distrito Federal
6.262,7 (5.684,6; 

7.043,9)
1.892,7 (1.683,0; 

2.116,3)
10.796,2 (9.220,2; 

12.182,0)
600,4 (511,0; 

679,8)
-68,3 (-73,3; 

-63,6)

Goiás
18.332,8 
(16.707,7; 
20.239,1)

1.822,6 (1.649,8; 
2.012,9)

41.912,2 
(36.872,1; 
46.621,4)

949,0 (834,9; 
1.055,5)

-47,9 (-53,6; 
-42,1)

Mato Grosso
7.000,3 (6.020,6; 

7.906,0)
1.904,8 (1.658,6; 

2.129,2)

17.396,0 
(15.593,0; 
19.737,3)

914,8 (812,8; 
1.031,5)

-52,0 (-59,0; 
-42,2)

Mato Grosso 
do Sul

9.631,3 (8.696,2; 
10.678,6)

2.231,7 (1.987,4; 
2.471,9)

21.058,2 
(18.013,6; 
23.738,4)

1.206,2 (1.032,1; 
1.363,0)

-45,9 (-53,1; 
-38,3)

Both

Brazil
2.651.229,2 
(2.509.455,2; 
2.793.230,4)

2.911,0 (2.748,3; 
3.083,9)

3.718.920,0 
(3.493.454,9; 
3.871.092,2)

1.410,3 (1.324,3; 
1.468,3)

-51,6 (-53,8; 
-49,4)

North region
89.009,9 
(82.569,0; 
95.847,5)

2.159,5 (2.001,1; 
2.312,6)

218.798,7 
(205.689,3; 
230.871,1)

1.338,1 (1.249,1; 
1.414,4)

-38,0 (-42,0; 
-33,3)
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Acre
3.622,6 (3.272,1; 

4.026,2)
2.063,7 (1.855,2; 

2.290,9)
9.466,9 (8.494,1; 

10.474,0)
1.292,5 (1.157,1; 

1.429,6)
-37,4 (-45,1; 

-27,1)

Amapá
2.130,6 (1.917,2; 

2.358,8)
1.995,9 (1.797,2; 

2.203,6)
7.819,4 (6.845,9; 

8.734,9)
1.300,8 (1.152,0; 

1.455,7)
-34,8 (-42,2; 

-26,2)

Amazonas
15.151,4 
(13.918,4; 
16.489,7)

1.953,8 (1.799,1; 
2.123,2)

38.331,8 
(34.695,3; 
42.256,8)

1.159,7 (1.040,9; 
1.278,5)

-40,6 (-46,7; 
-33,9)

Pará
47.095,1 
(43.452,1; 
50.997,8)

2.186,4 (2.010,2; 
2.376,4)

109.854,3 
(100.182,8; 
117.939,6)

1.399,7 (1.270,9; 
1.499,6)

-36,0 (-41,5; 
-30,1)

Rondônia
11.426,0 
(10.368,1; 
12.441,1)

2.794,8 (2.551,1; 
3.042,8)

23.677,3 
(21.448,8; 
25.898,5)

1.381,4 (1.247,9; 
1.507,4)

-50,6 (-55,8; 
-45,2)

Roraima
1.579,1 (1.390,8; 

1.796,0)
2.314,7 (2.055,4; 

2.615,9)
6.750,5 (5.859,5; 

7.579,1)
1.401,1 (1.207,6; 

1.568,7)
-39,5 (-49,5; 

-29,2)

Tocantins
8.005,1 (7.054,7; 

8.999,2)
2.052,7 (1.824,1; 

2.283,3)

22.898,4 
(20.868,2; 
25.352,4)

1.381,7 (1.258,2; 
1.530,2)

-32,7 (-41,4; 
-21,2)

Northeast 
region

543.325,0 
(492.038,3; 
597.543,0)

2.116,5 (1.918,1; 
2.324,4)

972.896,6 
(892.033,1; 
1.043.619,7)

1.451,0 (1.330,4; 
1.555,4)

-31,4 (-37,7; 
-23,3)

Alagoas
31.243,7 
(28.140,3; 
34.967,1)

2.211,0 (1.991,8; 
2.469,3)

66.550,8 
(60.239,6; 
72.462,0)

1.875,9 (1.698,2; 
2.043,5)

-15,2 (-26,0; 
-3,0)

Bahia
124.957,0 
(113.765,5; 
136.516,4)

1.808,0 (1.643,1; 
1.974,2)

225.611,3 
(207.251,3; 
240.268,2)

1.242,2 (1.139,6; 
1.323,5)

-31,3 (-37,9; 
-24,3)

Ceará
67.072,9 
(60.102,4; 
74.346,2)

1.682,0 (1.509,7; 
1.855,1)

140.239,3 
(126.792,8; 
150.514,0)

1.278,7 (1.157,8; 
1.373,2)

-24,0 (-31,8; 
-13,6)

Maranhão
74.544,1 
(62.450,4; 
86.576,9)

2.788,8 (2.348,7; 
3.227,6)

122.785,9 
(110.927,7; 
135.458,5)

1.726,8 (1.557,0; 
1.908,4)

-38,1 (-47,6; 
-24,7)

Paraíba
45.122,9 
(39.939,2; 
50.166,9)

2.006,0 (1.777,0; 
2.230,6)

77.085,7 
(70.799,2; 
83.331,3)

1.503,5 (1.381,7; 
1.624,4)

-25,1 (-33,4; 
-14,3)

Pernambuco
125.329,6 
(115.611,1; 
135.868,7)

2.741,1 (2.522,0; 
2.974,2)

183.975,5 
(169.535,7; 
197.305,8)

1.639,8 (1.508,5; 
1.759,2)

-40,2 (-45,4; 
-34,5)

Piaui
28.400,0 
(24.143,6; 
32.697,5)

1.934,8 (1.651,6; 
2.198,7)

58.553,3 
(52.456,5; 
64.255,7)

1.424,3 (1.274,7; 
1.562,4)

-26,4 (-36,1; 
-9,7)

Rio Grande do 
Norte

30.999,0 
(27.763,5; 
34.775,3)

1.956,4 (1.753,2; 
2.196,7)

67.597,6 
(60.987,9; 
74.645,0)

1.592,8 (1.439,6; 
1.762,1)

-18,6 (-28,6; 
-5,6)

Sergipe
15.655,8 
(13.965,7; 
17.253,2)

1.877,7 (1.679,8; 
2.068,5)

30.497,2 
(27.638,9; 
33.198,2)

1.183,3 (1.073,2; 
1.290,5)

-37,0 (-44,1; 
-28,9)

Southeast 
region

1.438.328,1 
(1.361.833,9; 
1.507.723,0)

3.422,5 (3.213,3; 
3.593,3)

1.760.096,5 
(1.644.287,5; 
1.856.136,8)

1.479,4 (1.383,2; 
1.559,6)

-56,8 (-59,5; 
-54,3)

65



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Espírito Santo
39.591,9 
(36.713,6; 
42.688,7)

2.628,5 (2.433,5; 
2.828,2)

66.422,1 
(60.193,3; 
71.746,9)

1.291,5 (1.169,1; 
1.393,3)

-50,9 (-55,3; 
-46,8)

Minas Gerais
271.194,0 
(253.331,6; 
288.165,5)

2.718,1 (2.519,4; 
2.889,9)

323.264,9 
(296.738,3; 
346.525,2)

1.105,4 (1.016,0; 
1.183,9)

-59,3 (-62,5; 
-56,0)

Rio de Janeiro
404.141,9 
(380.596,0; 
425.749,4)

4.059,9 (3.819,7; 
4.286,6)

390.863,5 
(361.062,9; 
411.954,6)

1.664,9 (1.534,0; 
1.756,1)

-59,0 (-61,9; 
-56,3)

São Paulo
723.400,3 
(687.623,3; 
760.430,4)

3.528,1 (3.329,3; 
3.706,5)

979.545,9 
(918.533,3; 
1.036.710,4)

1.601,1 (1.498,3; 
1.694,1)

-54,6 (-57,3; 
-51,8)

South region
463.188,7 
(434.611,0; 
489.973,1)

3.232,1 (3.019,8; 
3.421,4)

503.523,5 
(464.630,5; 
535.207,9)

1.200,6 (1.103,8; 
1.276,0)

-62,9 (-65,2; 
-60,6)

Paraná
162.000,2 
(151.995,6; 
171.231,8)

3.232,0 (3.011,0; 
3.427,6)

183.540,8 
(168.663,1; 
195.461,8)

1.188,8 (1.091,5; 
1.266,5)

-63,2 (-65,9; 
-60,7)

Rio Grande do 
Sul

225.108,4 
(211.995,5; 
237.706,6)

3.358,0 (3.132,2; 
3.559,3)

200.169,6 
(184.231,8; 
213.015,4)

1.195,9 (1.097,5; 
1.273,9)

-64,4 (-66,9; 
-61,6)

Santa Catarina
76.080,0 
(70.950,7; 
81.097,0)

2.922,1 (2.719,7; 
3.121,4)

119.813,2 
(109.564,9; 
127.935,8)

1.227,4 (1.116,4; 
1.310,9)

-58,0 (-61,3; 
-54,9)

West-Central 
region

117.377,6 
(110.264,6; 
124.713,3)

2.525,0 (2.360,6; 
2.677,6)

263.604,8 
(246.944,9; 
278.073,4)

1.398,9 (1.303,3; 
1.477,3)

-44,6 (-47,8; 
-41,1)

Distrito Federal
16.612,0 
(15.506,4; 
17.725,0)

2.486,9 (2.312,3; 
2.659,0)

29.331,8 
(26.468,9; 
32.032,8)

908,7 (819,4; 
989,6)

-63,5 (-66,8; 
-60,0)

Goiás
52.006,5 
(48.098,8; 
55.932,5)

2.395,5 (2.225,5; 
2.575,2)

121.976,1 
(112.602,5; 
130.670,7)

1.448,2 (1.333,8; 
1.548,9)

-39,5 (-44,7; 
-34,3)

Mato Grosso
21.303,8 
(19.339,4; 
23.569,2)

2.477,5 (2.255,7; 
2.719,9)

53.700,7 
(49.006,0; 
58.053,5)

1.393,1 (1.274,6; 
1.501,5)

-43,8 (-49,3; 
-37,5)

Mato Grosso 
do Sul

27.455,3 
(25.324,9; 
29.555,5)

2.909,9 (2.677,9; 
3.120,7)

58.596,1 
(53.199,7; 
63.384,1)

1.774,3 (1.605,8; 
1.915,8)

-39,0 (-44,7; 
-33,6)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 3.1 – Prevalence (percentage) of ischemic heart disease in Brazil, by sex (1990-2023). Source: Data derived from Global Burden of 
Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 3.2 –  Age-standardized mortality rates due to ischemic heart disease in Brazil, by sex (1990-2023). Source: Data derived from Global 
Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 3.3 – Age-standardized mortality rates due to ischemic heart disease in Brazil, by region (1990-2023). Source: Data derived from Global 
Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 3.4 – Age-standardized DALY rates due to ischemic heart disease in Brazil, by sex (1990-2023). Source: Data derived from Global Burden 
of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington. 33
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CHAPTER 4 – CARDIOMYOPATHY AND 
HEART FAILURE

ICD-10 I42; I50; B57.2.

See Tables 4.1 through 4.13 and Charts 4.1 through 4.11.

Abbreviations used in chapter 4

BNP B-type natriuretic peptide

BREATHE I Brazilian Registry of Heart Failure

ChCM Chagas Cardiomyopathy 

ChD Chagas Disease

CI Confidence Interval

DALY Disability-Adjusted Life Years

ELSA-Brasil Brazilian Longitudinal Study of Adult Health

FU Federative Unit

GBD Global Burden of Disease

HF Heart Failure

HR Hazard Ratio

ICD-10
International Classification of Diseases, 10th 
Revision

LVEF Left Ventricular Ejection Fraction

NYHA New York Heart Association

OR Odds Ratio 

PAHO/WHO
Pan American Health Organization/ World Health 
Organization

RAISE project 
The burden of Chagas disease in the 
contemporary world project

SDI Sociodemographic Index

SEADE
Data Analysis Foundation of the State System 
(in Portuguese, Fundação Sistema Estadual de 
Análise de Dados)

SIM
Brazilian Mortality Information System (in 
Portuguese, Sistema de Informação sobre 
Mortalidade)

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

UI Uncertainty Interval

US United States

YLD Years Lived with Disability

Cardiomyopathy and Myocarditis

Prevalence and Incidence

•	 According to GBD Study 2023 estimates, in Brazil, 
cardiomyopathy and myocarditis all-age prevalence 

increased from 1990 to 2023, similarly to age-standardized 
prevalence rates, which passed from 126.3 (95% UI, 105.4 
- 147.9) in 1990 to 130.0 (95% UI, 107.3 - 151.5) in 2023, 
an increase of 2.9% (95 UI, -3.9 to 9.4) in the period. 
(Chart 4.1 and Table 4.1). In absolute numbers, estimates 
for cardiomyopathy and myocarditis prevalence in Brazil 
rose from 148,474.9 (95% UI, 124,791.4 – 172,285.1) 
in 1990 to 293,415.9 (95% UI, 241,523.7 – 347,302.3) 
in 2023, mainly due to population growth and aging. 
Cardiomyopathy and myocarditis prevalence was greater in 
men (151.9; 95% UI, 126.1-177.7) than in women (110.7; 
95% UI, 90.0-130.3) in 2023, and the observed prevalence 
increase was higher for men, 4.5 (95% UI, -3.2 – 10.8), 
than for women, 1.3 (95% UI, -5.9 – 9.1), in the period.

•	 According to GBD Study 2023 estimates, the prevalence 
of cardiomyopathy and myocarditis is highly variable 
amongst Brazilian Federative Units (FU) and the percent 
change varied unevenly between 1990 and 2023 (Table 
4.1). In 2023, the highest rates were observed in São 
Paulo, Goiás, Distrito Federal, Roraima, Paraíba, and Rio 
de Janeiro. From 1990 to 2023, the largest increases in 
age-standardized prevalence rates were observed in Rio 
de Janeiro, Maranhão, São Paulo, and Pernambuco.

•	 More details about cardiomyopathy and myocarditis data 
from previous GBD studies can be found in Cardiovascular 
Statistics – Brazil 2023.3

Mortality
•	 According to GBD Study 2023 estimates, cardiomyopathy 

and myocarditis mortality rates seemed to increase during 
the 1990s, but decreased in the two following decades (Chart 
4.2). As shown in Table 4.2, mortality rates were 15.5 (95% 
UI, 14.0 - 16.9) in 1990 and 5.9 (95% UI, 5.3 - 6.6) in 2023, 
per 100,000 inhabitants, a decrease of 61.8% (95% UI; 
-65.5 to -58.9). Despite this decrease in mortality rates, the 
number of deaths due to cardiomyopathy and myocarditis 
increased in the period, due to population growth and 
aging. Cardiomyopathy and myocarditis were responsible 
for 13,114 (95% UI, 11,989 - 14,239) deaths in 1990, rising 
to 15,116 (95% UI, 13,378 - 16,727) deaths in 2023. The 
GBD Study 2023 estimates of cardiomyopathy mortality 
rates refer to cases of cardiomyopathy listed as an underlying 
cause of death. Deaths due to heart failure (HF) related to 
other specific causes are attributed to the underlying disease, 
i.e., deaths related to ischemic cardiomyopathy are coded 
as due to ischemic heart disease. Moreover, for the GBD 
project, HF is not considered a primary cause of death, thus, 
all deaths coded as related to HF should be recoded to the 
baseline condition. 

•	 Table 4.2 depicts the total number of deaths due to 
cardiomyopathy and myocarditis, age-standardized 
mortality rates (per 100,000 inhabitants), and percent 
change of the rates, in Brazil and its FUs, in 1990 and 
2023. All FUs had a decrease in their mortality rates, with 
the highest percentages of reduction observed between 
1990 and 2023 in Paraná and Minas Gerais. In 2023, the 
FUs with the lowest mortality rates were Rio Grande do 
Sul, Rio Grande do Norte, Amazonas, and Bahia.
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•	 Table 4.3 shows cardiomyopathy and myocarditis mortality 
rates by age groups, from the GBD Study 2023 estimates. 
Women had lower age-standardized mortality rates, as well 
as a more pronounced reduction from 1990 to 2023. The 
rates in women were 13.3 (95% UI, 11.5 - 15.0), in 1990, 
and 4.2 (95% UI, 3.5 – 4.8), in 2023, a reduction of 68.8% 
(95% UI, -73.0 to -64.8). The rates in men were 17.9 (95% 
UI, 15.7 - 20.0), in 1990, and 8.0 (95% UI, 6.9 - 9.0), in 
2023, a variation of -55.2% (95% UI, -59.7 to -50.6). As 
expected, the highest mortality rate was observed in the 
70+ year group, with rates of 131.7 (95% UI, 115.2 - 
145.5) per 100,000 , in 1990, and of 48.8 (95% UI, 40.2 
- 55.7), in 2023. For the 50-69-year group, the rates were 
28.8 (95% UI, 26.0 – 31.1) per 100,000 , in 1990, and 
11.4 (95% UI, 10.1 – 12.5), in 2023. Overall, mortality rates 
decreased from 1990 to 2023 in all age groups (Table 4.3).

•	 In a study reporting data from the SEADE, from São Paulo 
state, cardiomyopathies were responsible for 3571 deaths, 
representing 23.3% of the HF-related deaths during 
2006 as follows: dilated cardiomyopathy accounted for 
17.2% of deaths; alcoholic cardiomyopathy, for 0.45%; 
and restrictive cardiomyopathies, for 0.37%. Chagas 
cardiomyopathy (ChCM) and alcoholic cardiomyopathy 
were responsible for 7.8% and 0.45% of HF-related deaths, 
respectively.120

•	 For specific cardiomyopathies, data are scarce. A 
recent study including 1244 patients with hypertrophic 
cardiomyopathy has reported an overall mortality in 232 
patients over 7.7 years of follow-up (1.3%/year). Mean 
age was 54.6±16.5 years and mean left ventricular 
ejection fraction (LVEF) was 65.8%±7.6. Atrial fibrillation/
flutter occurred in 9.6% of patients. Patients with B-type 
natriuretic peptide (BNP) > 200 pg/ml, left atrium ≥ 45 
mm, and LVEF ≤ 50% had higher mortality (p < 0.001).121 
These data are similar to those of a previous cohort, which 
has reported an annual mortality rate of 1%.122

Burden of Disease
•	 According to GBD 2023 estimates, the cardiomyopathy 

and myocarditis age-standardized DALY rate in Brazil 
presented similar trends to those observed for mortality, 
with an increase in the 1990s and a decrease during the 
following decades. As shown in Table 4.4, age-standardized 
DALY rates were 394.9 (95% UI, 362.3 - 428.8) in 1990 
and 172.4 (95% UI, 157.8 - 187.8) in 2023, per 100,000 
inhabitants, a decrease of 56.3% (95% UI, -60.0 to -52.9). 
These changes are similar to those observed in mortality 
rates. Despite this decrease in DALY rates, cardiomyopathy 
and myocarditis resulted in 414,749 (95% UI, 379,595 - 
450,092) DALYs in Brazil in 1990 and in 424,338 (95% 
UI, 387,563 - 462,725) in 2023 (Chart 4.3).

•	 Table 4.5 shows cardiomyopathy and myocarditis DALY 
rates according to age groups, from GBD study 2023 
estimates. The age-standardized DALY rates were lower 
for women, whose reduction from 1990 to 2023 was 
more pronounced than for men. Rates for women were 
320.0 (95% UI, 282.8 – 355.2) in 1990 and 111.0 (95% 
UI, 96.9 – 124.7) in 2023, a reduction of 65.3% (95% 

UI, -68.7 to -61.7). Rates for men were 476.1 (95% UI, 
417.1 – 529.5) in 1990 and 241.3 (95% UI, 214.9 – 269.7) 
in 2023, a reduction of 49.3% (95% UI, -54.4 to -43.9). 
As expected, the highest DALY rate was observed in the 
group of 70+ years, followed by the 50-69-year group. 
Overall, DALY rates decreased from 1990 to 2023 in all 
age groups (Table 4.5). 

Chronic Chagas Disease and Chagas Cardiomyopathy

Prevalence and Incidence
•	 Based on the latest estimates provided by the 2018 Pan 

American Health Organization/World Health Organization 
(PAHO/WHO) report on Chagas disease (ChD) in the 
Americas, Brazil bears the highest absolute burden 
of the disease in the region.123 In Brazil, an estimated 
3,913,142 individuals live with T. cruzi infection. Chagas 
cardiomyopathy represents the most severe clinical 
manifestation of the disease. In Brazil, it is estimated that 
782,628 people suffer from this cardiac condition, a figure 
that accounts for approximately 51% of all cardiomyopathy 
cases across the 21 endemic countries in the Americas. 
Furthermore, the estimated prevalence of T. cruzi infection 
among blood donors in Brazil is 0.16%. This represents one 
of the lowest rates among endemic nations, highlighting 
the success and effectiveness of the country’s blood safety 
and screening policies.

•	 Chagas disease has been recently reassessed within 
the RAISE project (Burden of Chagas Disease in the 
Contemporary World),124 a collaboration led by the World 
Heart Federation and the GBD Study, with the objective 
of comprehensively re-estimating the global burden of 
ChD and ChCM. The results were incorporated into the 
GBD 2023 estimates. According to the GBD Study 2023, 
there were a total of 4,010,982.9 prevalent cases (95% 
UI, 3,461,447.1–4,625,517.1) in Brazil in 2023. Age-
standardized prevalence of ChD in Brazil declined by 
61.6% (95% UI, -62.6 to -60.1) from 1990 to 2023, from 
4171.8 per 100,000 (95% UI, 3637.2–4792.0) in 1990 to 
1600.3 per 100,000 (95% UI, 1380.8–1842.4) in 2023 
(Table 4.6). In 2023, prevalence was higher in women 
[1614.6 (95% UI, 1405.6–1855.8)] than in men [1583.4 
(95% UI, 1360.8–1815.0)]. Within Brazil, the West-Central 
region had the highest prevalence [3601.7 (95% UI, 
3118.1–4117.3)], whereas the North region, the lowest 
[912.4 (95% UI, 764.4–1054.4)]. The state with the highest 
prevalence was Goiás [6278.0 (95% UI, 5446.1–7172.4)].

•	 A study conducted by Laporta et al. has estimated the 
prevalence of ChD in Brazil for the period 2015–2016, 
using statistical modeling of data extracted from a 
meta-analysis and health information systems.125 A total 
of 3,706,043 individuals with ChD were estimated in 
Brazil, with an average prevalence of 3.25% across the 
3778 municipalities where the condition was identified. 
Notably, the study found that 2,064,967 of those affected 
are women, including 591,512 women of childbearing 
age, highlighting a critical risk for vertical transmission. In 
addition, the study has shown that there are areas in the 
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Amazon region where ChD prevalence was estimated at 
4-5%, including the Belém area and the state of Maranhão.

•	 Most individuals infected with T. cruzi are unaware of their 
condition. In addition, low awareness among healthcare 
professionals and patients, together with the lack of 
systematic screening, limits case detection and hinders 
accurate estimation of the true disease’s prevalence.124 
These recent estimates of ChD prevalence from PAHO, 
GBD/RAISE study, and the Brazilian Health Ministry are 
notably higher than previous estimates, reflecting additional 
data and methodological improvements. 

•	 The World Health Organization Global Report on 
Neglected Tropical Diseases 2025 recognizes Brazil for 
successfully interrupting the vector-borne transmission of 
ChD.126 This achievement explains the significant reduction 
in the disease’s prevalence across the country.

Mortality
•	 According to the GBD Study 2023, the mortality rates due 

to ChD in Brazil have decreased over the past decades 
(Chart 4.4). In 1990, ChD was responsible for 9,387.0 
(95% UI, 8,785.7-10,052.3) deaths, which decreased to 
5,731.0 (95% UI, 5,127.2-6,286.0) in 2023 (Table 4.7). 
Age-standardized mortality rate showed a striking decrease 
(-78.3% change), from 10.1 (95% UI, 9.3-10.9) deaths per 
100,000 inhabitants in 1990 to 2.2 (95% UI, 2.0-2.4) per 
100,000 inhabitants in 2023 (Table 4.8). Men had higher 
age-standardized mortality rate in 2023 than women, 2.6 
(95% UI, 2.4-2.9) and 1.8 (95% UI, 1.6-2.1), respectively.

•	 The estimated mortality due to ChD in children under 
5 years is practically zero. Of the other age groups, the 
reduction in mortality rates was more pronounced (86.8% 
change; 95% UI, -88.5 to -84.8) in the age group of 15-49 
years, from 3.1 (95% UI, 2.9-3.3) to 0.4 (95% UI, 0.4-0.5) 
per 100,000 . Regarding the other age groups, most deaths 
occurred in those aged 70 years or older, who presented 
the lowest percent reduction, -66.1% (95% UI, -70.9 to 
-60.8) during the period 1990-2023: 62.8 (95% UI, 55.1 
– 71.1) to 21.3 (95% UI, 18.3 – 24.0) per 100,000 (Table 
4.8). The decrease in age-standardized mortality rate 
due to ChD, per 100,000 inhabitants, correlates with the 
sociodemographic index (SDI) of the Brazilian FUs in the 
period of 1990-2023 (R = -0.56, p = 0.003) (Chart 4.5). 

•	 Among patients with HF and LVEF ≤ 50% in a Brazilian 
university hospital, ChCM was present in 15% (2002–2004) 
and 18% (2012–2014). Two-year mortality decreased over 
time, but ChCM remained associated with a higher risk of 
death, with HR increasing from 1.92 (95% CI, 1.00–3.71) 
to 3.51 (95% CI, 1.94–6.36). The population attributable 
risk of ChCM rose from 11.0% (95% CI, 2.8–18.5) to 
21.9% (95% CI, 16.5–26.9) (p = 0.023), indicating a 
greater relative contribution of ChCM to mortality in HF 
over time.3,127

•	 In a nationwide study that analyzed all death certificates 
issued between 2000 and 2019 in Brazil, ChD was 
mentioned in 122,291 (0.54%), 94,788 (77.5%) as an 
underlying cause and 27,503 (22.5%) as an associated 
cause of death. The mean standardized mortality rate was 

3.22 per 100,000 inhabitants/year, with a declining trend 
in the period. The highest mortality rates were observed 
in the following groups: male sex; age ≥ 80 years; black 
race/skin color; schooling of 1-3 years; and West-Central 
region residents (Chart 4.6).128

•	 Another cohort has shown decreases in the absolute death 
rates over time in both ChCM and non-ChCM patients, but 
increases in the HR associated with ChCM were observed 
over time.129 

•	 In a cohort study including 1551 patients with ChCM from 
Minas Gerais state, a score to predict 2-year mortality 
was developed. The score included simple variables such 
as age, New York Heart Association (NYHA) functional 
class, heart rate, QRS duration, and abnormal NT-proBNP 
adjusted for age. The observed mortality rates in the low-, 
intermediate-, and high-risk groups were 0%, 3.6%, and 
32.7%, respectively, in the derivation cohort and 3.2%, 
8.7%, and 19.1%, respectively, in the validation cohort, 
with C statistics of 0.82 and 0.71, respectively. It seems 
to be a helpful and simple score that could be used in 
remote areas with limited technological resources.130 In 
this cohort, a higher frequency of cardiovascular events has 
been reported in municipalities with fewer physicians per 
1000 inhabitants or lower primary healthcare coverage.131

•	 A study conducted in the RAISE project has suggested that 
the actual mortality rate from ChD is significantly higher 
than what is currently recorded in official statistics. The 
study’s methodology was based on a detailed analysis 
of data from the Brazilian Mortality Information System 
(SIM) between 2015 and 2019. The researchers have 
demonstrated that after the reclassification of those deaths, 
the estimated mortality for ChD could be 26.4% higher 
than previously reported. This correction had a much more 
profound impact on historically endemic states, such as 
Minas Gerais, Goiás, and Bahia.132

•	 Another study that analyzed mortality patterns across two 
distinct cohorts - one comprising asymptomatic individuals 
with positive serology (REDS cohort) and another with 
patients already diagnosed with ChCM (SaMi-Trop cohort) 
– has estimated a potential under-registration rate of 53.8% 
for ChD-related deaths.133 

•	 Additionally, an analysis of the I Brazilian Registry of Heart 
Failure (BREATHE) has shown that patients hospitalized 
in Brazil with decompensated ChCM have a higher 
mortality rate than those with decompensated HF of 
other etiologies (39.4% vs. 26.6%, p < 0.001), despite 
being younger and having fewer comorbidities. Even after 
adjusting for other variables, Chagas etiology remained 
an independent predictor of in-hospital death (OR 2.02; 
95% CI, 1.47-2.77).134,135

Burden of Disease
•	 In the GBD Study 2023, 166,204 DALYs (95% UI, 149,223 

- 187,681) due to ChD were estimated in Brazil, with a 
relative reduction of 53.2% compared to 1990, 355,291 
DALYs (95% UI, 311,666 - 361,606) (Table 4.9). Age-
standardized DALY rates declined at the national level 
(-80.4%) and in all Brazilian FUs between 1990 and 
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2023, but with different regional patterns (Chart 4.7). 
The highest fatal and non-fatal burden due to ChD was 
observed among males, the elderly (Table 4.10), and in 
those FUs encompassing important endemic areas for 
vector transmission in the past, such as Goiás, Tocantins, 
Minas Gerais, Bahia, and Distrito Federal.

•	 A nationwide cost-of-illness study has revealed the 
substantial economic burden of ChD in Brazil.136 The 
annual economic impact of chronic ChD was estimated 
at $11.44 billion, representing 0.23% of the country’s 
gross domestic product. The study determined a lifetime 
cost per patient of $45,034, with direct medical costs 
accounting for approximately 72% of the total lifetime 
economic burden, while indirect costs–primarily due to 
loss of productivity–accounted for the remaining 28%. 
Furthermore, annual direct medical expenditures related 
to the disease represent roughly 11% of the Ministry of 
Health’s total budget, underscoring the significant strain 
ChD places on the Brazilian public health system.

Heart Failure
•	 Because HF is not considered an underlying cause of death 

(ie. garbage code), in the GBD study all deaths attributed to 
HF in death certificates are reclassified and/or redistributed 
to other causes, according to the GBD methodology. As 
such, there is no data from GBD on mortality due to HF. 
Because HF is classified as an “impairment” according to 
GBD methodology, the only indicators we have for HF 
from the GBD study are prevalence and YLDs, which is 
the morbidity component of DALYs. 

Prevalence and Incidence
•	 According to GBD Study 2023 estimates, the absolute 

numbers of HF prevalence in Brazil rose from 0.79 million 
in 1990 to almost 1.69 million in 2023, mainly due to 
population growth and aging. There was a decrease of 
14.5% (-21.4; -7.9) in the age-standardized HF prevalence 
in Brazil, from 813.5 (697.1; 934.6) in 1990 to 695.2 
(623.2; 765.3) in 2023. The lowest rates were observed 
in the South and North regions. The HF prevalence was 
higher in men, 796.4 (718.3; 876.0), than in women, 615.0 
(546.9; 679.2), in 2023, and the decrease in prevalence 
from 1990 to 2023 was more pronounced in men (Table 
4.11). Regarding age groups, there is a 5-fold increase in 
the incidence rates from the <50-year group to the 50-69-
year group, and a further 6-fold increase from this group 
to the 70+ year group. From 1990 to 2023, prevalence 
decreased across most age groups (Table 4.12).

•	 A systematic review has evaluated the burden of HF in Latin 
America, and included 143 articles published between 
January 1994 and June 2014, with at least 50 participants 
aged ≥ 18 years; most included studies (64%) were from 
Brazil.137 The patients’ mean age was 60±9 years, and the 
mean ejection fraction was 36±9%. The prevalence of HF 
was 1% (95% CI, 0.1-2.7). Of the studies included, only 
one assessed incidence, with 1091 individuals identified 
through multistage probability sampling in the city of Porto 
Alegre, Brazil. The incidence of HF in the single population 

study providing this information was 199 cases per 100,000 
person-years.138 

•	 A study from the Brazil National Health Survey held in 
2013, with data of 59,655 adults (≥ 18 years) found a 
prevalence of self-rated HF of 1.1%, which would represent 
about 1.7 million people. In those over 60 years of age, 
the prevalence was 3.3%.139

•	 In 14,854 participants from 2008 to 2023 in the Brazilian 
Longitudinal Study of Adult Health (ELSA-Brasil), the 
incidence of HF was 1.35 per 1000 person-years (1.39% 
cumulative). Incidence was higher among older adults 
(65-74 years), self-reported Black individuals, and those 
with excess weight. The study highlights the progression 
of HF incidence and identifies important modifiable risk 
factors in the Brazilian population.140 In the same cohort, 
including only the 2356 participants aged 60 years and 
over who had an echocardiogram performed at baseline 
visit, the prevalence of symptomatic HF (stage C) was 269 
(11%), with a 4.29 (95% CI, 2.8-6.6) increase in mortality 
over a median follow-up of 12 years. This study highlights 
the high prevalence of symptomatic HF in older adults 
and the increased mortality that may be responsible for 
an elevated public health burden.141

•	 Previous population-based studies have reported HF 
prevalence of 9.3% in 633 individuals aged ≥45 years from 
a medium-sized city in Brazil,142 and of 7.9% in 7113 frail 
elderly residents in Zona da Mata, Minas Gerais state.143

Mortality
•	 An ecological study developed with secondary data on 

HF mortality in Brazil from 1996 to 2017 has reported 
1,242,014 deaths from HF (Chart 4.8).144 The temporal 
trend analysis results showed a significant decrease of 2.3% 
(95% CI, -2.3 to -2.7) in the mortality rate across all Brazilian 
FUs. Northern municipalities maintained low mortality rates 
during the period analyzed, suggesting underreporting.

•	 Another ecological study that analyzed mortality from HF 
in Brazil for individuals aged 50 years or older, between 
1998 and 2019, has found similar results.145 The average 
rate was 75.5 deaths per 100,000 inhabitants, and women 
accounted for the highest proportion (n = 299,093; 
52.67%). The trend of mortality from HF in Brazilian 
individuals over 50 years of age was downward over 21 
years, and this trend was observed in both sexes and in 
23 FUs (Chart 4.9). That study showed that the mortality 
rates from HF increased with advancing age for all Brazilian 
regions, with a higher occurrence in individuals aged 80 
years or older (n = 257,277; 45.31%). 

•	 As reported in the Cardiovascular Statistics – Brazil 2023,3 
HF is frequently listed as the underlying cause of death 
rather than in the chain of events leading to death, and 
percentages of death due to HF vary from 3% to 9%, 
depending on the region, age, and analysis performed. In 
addition, mortality on the follow-up of patients with HF 
varies in Brazilian cohort studies, ranging from one-year 
mortality of 6.8% to 20%, depending on clinical factors 
and with survival improving over time. 
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•	 In a recent publication from the ELSA-Brasil study, 251 
participants with HF were followed-up for 12.3 years: 48 
(19%) died. The overall survivals of participants with HF 
at 2, 6, 10, and 12.3 years of follow-up were 96%, 89%, 
82%, and 80%, respectively. The mortality risk was 4.5 
times higher (HR 4.46; 95% CI, 3.3-5.9) compared to 
that of the unaffected group (p < 0.01), and even after 
applying an adjusted model, the mortality risk remained 
twice as high (HR 1.77; 95% CI, 1.3-2.4).146

•	 In a cohort of 1,978 patients admitted due to acute 
HF across Brazilian public hospitals under the ‘Best 
Practice in Cardiology’ program between 2016 and 
2019, hemodynamic profiles at admission were 
evaluated as key predictors of clinical outcomes.147 The 
study reported a high six-month mortality rate of 22%, 
with cold hemodynamic profiles showing a significant 
association with both in-hospital mortality (HR 1.72; 95% 
CI, 1.27–2.31; p < 0.001) and six-month mortality (HR 
1.61; 95% CI, 1.29–2.02). Additionally, the six-month 
rehospitalization rate was 22%, occurring more frequently 
among patients with wet profiles (OR 2.30; 95% CI, 
1.45–3.65; p < 0.001), highlighting the importance of 
hemodynamic assessment in risk stratification for acute 
HF.

Hospitalizations
•	 Hospital admissions are the main consequences of 

decompensated HF, resulting in worse prognosis and 
increasing costs. The BREATHE study has evaluated a 
sample of patients admitted due to acute decompensated 
HF. A total of 1,263 patients were included from 51 
centers from different Brazilian regions in 2011 and 
2012. In-hospital mortality was 12.6%, and care quality 
indicators based on hospital discharge recommendations 
were reached in less than 65% of the patients.148 As 
reported in the Cardiovascular Statistics – Brazil 2023,3 
similar rates of in-hospital mortality have been reported, 
ranging from 9% to 17%.

•	 Several temporal analyses have shown a decrease in both 
number of hospitalizations and in-hospital mortality over 
time, mostly in the last decade, as discussed in detail in 
the Cardiovascular Statistics – Brazil 2021.3,149

•	 However, a more recent study has analyzed hospitalizations, 
2,851,437 men and 2,749,424 women, between 2000 
and 2021 in Brazil, using data from the Department of 
Information and Data Processing of the Brazilian Unified 
Health System (SUS). Regarding hospitalization rates, 
there was in fact an annual percent decrease of 6.7% to 
8.1% in men and of 7.5% to 8.3% in women. However, 
with respect to mortality rates, there was an annual 
percent increase of 1.8% to 3.6% in men and of 3.1% to 
3.5% in women.150

Burden of Disease
•	 The age-standardized YLD rates due to HF were 66.5 

(45.7; 91.2) in 1990 and 61.2 (42.2; 85.5) in 2023, per 
100,000 inhabitants, a decrease of 7.9 (-14.3; -2.5). 

Despite this decrease in YLD rates, HF resulted in 65,389 
(45,034; 90,186) DALYs in Brazil in 1990 and 147,942 
(101,812; 206,411) in 2023, due to population growth 
and aging. As expected, the highest YLD rate was observed 
in the 70+ year group, followed by the 50-69-year group 
(Tables 4.12 and 4.13).

Impact of the COVID-19 Pandemic
•	 The impacts of the COVID-19 pandemic have been 

discussed in the Cardiovascular Statistics - Brazil 2023.1 
Briefly, hospitalization and mortality data for Brazil in 
2020 have shown reductions in HF hospitalizations and 
mortality. However, there was an increase in in-hospital 
deaths, suggesting that less severe patients were probably 
not hospitalized and, on the other hand, the more severe 
ones probably sought the hospital later, worsening the 
outcomes.151 Other studies have confirmed those findings, 
with 16-20% reductions in HF hospitalizations as well as 
increases in HF lethality and in the hospital admission of 
patients with grater clinical severity (measured through the 
ADHERE risk score) during the COVID-19 outbreak.152,153 

(Charts 4.10 and 4.11).
•	 Another aspect of interest is the impact of COVID-19 

infection on the progression of other diseases. A 
longitudinal study involving a cohort of patients with ChD 
(SaMi-Trop project) has revealed that positive SARS-CoV-2 
serology was the only factor independently associated 
with the development of new major electrocardiographic 
abnormalities over a one-year follow-up period. Infected 
individuals showed a significantly higher risk of cardiac 
progression (OR 2.65; 95% UI, 1.27–5.53), suggesting that 
COVID-19 may accelerate the natural history of ChD.135

Health Care Utilization and Cost
•	 According to data from the SUS, in 2024 there were 

232,537 hospitalizations for HF and cardiomyopathies. In 
the last two decades, these absolute numbers remained 
relatively stable and those still represent the leading cause of 
clinical hospitalization in public institutions. They account 
for more than one-third of total clinical admissions related 
to cardiovascular conditions in the last two decades. 

•	 During the observed period, there was a reduction in the 
number of clinical admissions for HF from 298,474 (157 
per 100,000 ) in 2008 to 230,559 (103 per 100,000) in 
2024. Recent data suggest stabilization of HF–related 
hospital activity following the pandemic-related decline 
in 2020–2021. 

•	 Administrative data show a substantial change in healthcare 
utilization related to heart failure and cardiomyopathies. 
In 2009, 300,126 hospitalizations were recorded, with 
inflation-adjusted payments totaling R$ 855.9 million. 
In 2024, 232,537 hospitalizations were recorded, with 
inflation-adjusted payments totaling R$ 587.8 million. 
This represents a reduction of approximately 23% in both 
the number of hospitalizations and total inflation-adjusted 
payments. The mean inflation-adjusted reimbursement 
per admission was similar: R$ 2,852 in 2009 and R$ 
2,528 in 2024.
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•	 Importantly, these estimates are derived from administrative 
coding data and primarily reflect admissions classified 
under HF diagnostic groups. Consequently, hospitalizations 
related to cardiac surgical procedures or device 
implantation – such as coronary artery bypass grafting, valve 
surgery, implantable cardioverter-defibrillators, or cardiac 
resynchronization therapy – are recorded under separate 
procedural or surgical categories. Therefore, they may 
not be fully captured within HF-specific admission counts 
or cost estimates. As a result, the reported figures likely 
represent the core burden of clinical HF admissions but may 
underestimate the total economic impact associated with 
advanced HF management, particularly in critical patients, 
those requiring procedural or device-based therapies.

•	 An ecological study using data from 2018 to 2021 has 
found projections that indicate a total expenditure of 
more than BRL 1 billion with hospitalizations, with an 
average hospital cost of BRL 1,725.27 per person. The 
average cost of hospitalization exceeded BRL 2 billion. 
Approximately 3% of federal expenditures are earmarked 
for HF benefit payments. Of the total number of absences, 
65% corresponded to men and 35% to women, with costs 
that could reach R$ 6 billion lost per year.154

•	 A study of 198 outpatients with HF in three Brazilian 
hospitals from October 2018 to January 2021 has shown 
poor quality of life scores and high treatment costs (mean 
costs of outpatient follow-up were: US$ 215±238 for 
NYHA I patients, US$ 296±399 for NYHA II, and US$ 
667±1012 for NYHA III/IV).155

•	 A micro-costing study has evaluated the direct medical 
cost of care for advanced HF patients who were 
candidates for left-ventricular assist device (and ineligible 
for transplantation). The average cost per patient 

was Int$120,457 (standard deviation of Int$78,029). 
Hospitalizations represented the largest share of total costs, 
accounting for 72%.156

•	 As discussed in the Cardiovascular Statistics - Brazil 
2023,3,149 the economic burden of HF in Brazil imposes a 
financial cost of R$ 22.1 billion (US$ 6.8 billion), as assessed 
in 2015, the second out of four main heart conditions in 
Brazil (myocardial infarction, HF, hypertension, and atrial 
fibrillation). In addition, increases in the mean per-patient 
cost of HF-related hospitalizations have been reported.157

Future Research
•	 Because HF is considered a garbage code when assigned 

as the underlying cause of death, studies investigating a 
better method for reclassification and redistribution of this 
cause are needed to reduce bias and promote better data 
comparability to enhance health policies. 

•	 Brazilian cohort studies for cardiomyopathies are 
scarce, and some clinical studies in Brazil have reported 
HF data, but there are few multicenter studies with 
Brazilian population data. It is important to have data 
for both HF and cardiomyopathy, for both outpatients 
and hospitalizations, and to fully understand the 
increasing burden of HF in cardiovascular diseases. 
More multicenter large-scale studies are needed to 
better describe the burden, outcomes, and costs of HF 
in the Brazilian population. 

•	 In addition, studies exploring quality of care and costs 
in HF would help develop health policies to improve 
awareness, access to life-saving interventions, organ 
donation, and the better use of resources in this complex 
and demanding disease.     
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Table 4.1 – Number of prevalence cases, age-standardized prevalence rate (per 100,000) of cardiomyopathy and myocarditis, 
in Brazil, in 1990  and 2023, and percent change (%) of rates in the period

1990 2023 Percent Change 
(95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
148,474.9 (124,791.4; 

172,285.1)
126.3 (105.4; 147.9)

293,415.9 (241,523.7; 
347,902.3)

130.0 (107.3; 151.5) 2.9 (-3.9; 9.4)

Acre 283.5 (236.3; 341.3) 92.9 (77.3; 109.6) 713.8 (577.3; 857.0) 89.5 (71.8; 108.9) -3.6 (-13.6; 6.0)

Alagoas
2,830.2 (2,357.7; 

3,341.5)
139.6 (115.6; 162.1)

4,225.8 (3,468.6; 
5,022.8)

129.0 (106.2; 153.6) -7.6 (-15.6; 1.2)

Amapá 231.2 (194.5; 275.6) 113.6 (95.3; 131.2) 748.5 (612.6; 881.5) 110.9 (89.2; 132.7) -2.4 (-12.9; 6.9)

Amazonas
1,703.6 (1,402.3; 

2,044.6)
114.8 (94.8; 134.1)

3,883.2 (3,187.1; 
4,655.8)

106.6 (86.2; 128.1) -7.1 (-16.2; 2.9)

Bahia
10,995.4 (9,153.4; 

13,058.1)
115.6 (96.2; 137.5)

17,342.7 (13,995.5; 
21,014.6)

109.2 (87.6; 130.0) -5.6 (-16.1; 3.5)

Ceará
7,324.3 (6,152.9; 

8,545.0)
139.2 (118.2; 162.2)

13,963.8 (11,496.9; 
16,514.7)

140.6 (115.9; 167.1) 1.0 (-8.6; 11.1)

Distrito 
Federal

1,580.4 (1,308.8; 
1,852.6)

144.1 (119.2; 169.6)
4,250.8 (3,460.6; 

5,061.9)
145.6 (118.7; 172.2) 1.1 (-7.5; 11.8)

Espírito Santo
2,355.4 (1,979.1; 

2,753.6)
115.6 (95.5; 136.4)

4,698.6 (3,833.1; 
5,679.8)

110.1 (90.1; 132.2) -4.8 (-14.5; 4.7)

Goiás
4,686.2 (3,956.5; 

5,540.9)
169.2 (139.1; 200.8)

10,951.0 (9,048.0; 
12,899.1)

146.5 (119.2; 172.7) -13.4 (-21.5; -4.6)

Maranhão
3,636.7 (2,965.8; 

4,415.0)
81.1 (67.3; 95.7)

6,519.1 (5,243.7; 
8,006.2)

91.9 (73.8; 112.5) 13.3 (1.6; 23.8)

Mato Grosso
1,753.2 (1,466.5; 

2,098.7)
126.2 (104.2; 146.8)

4,038.8 (3,343.2; 
4,841.7)

112.7 (92.3; 134.5) -10.7 (-19.4; -1.6)

Mato Grosso 
do Sul

1,918.1 (1,611.0; 
2,213.1)

146.4 (122.1; 170.1)
3,787.4 (3,094.1; 

4,534.6)
130.5 (106.8; 157.1) -10.9 (-19.3; -1.5)

Minas Gerais
17,624.0 (14,750.9; 

20,590.6)
140.1 (116.5; 165.5)

33,213.8 (27,002.3; 
40,446.8)

137.6 (112.0; 163.9) -1.8 (-11.4; 10.0)

Pará
3,736.7 (3,056.0; 

4,524.3)
101.8 (86.0; 119.1)

8,161.3 (6,753.3; 
9,579.9)

102.6 (83.5; 122.3) 0.8 (-8.3; 10.9)

Paraíba
4,194.0 (3,484.3; 

4,849.9)
148.9 (124.3; 173.8)

6,494.2 (5,404.1; 
7,805.9)

143.1 (118.9; 171.3) -3.9 (-12.2; 5.4)

Paraná
7,743.7 (6,486.5; 

9,048.7)
118.4 (98.7; 141.6)

14,160.1 (11,602.0; 
16,906.5)

111.5 (90.8; 132.0) -5.8 (-14.6; 5.7)

Pernambuco
6,232.0 (5,151.7; 

7,323.6)
101.0 (83.8; 119.7)

10,369.0 (8,474.6; 
12,622.0)

105.9 (86.7; 127.7) 4.9 (-6.5; 17.1)

Piauí
2,415.8 (1,978.5; 

2,935.9)
106.9 (89.0; 126.0)

3,742.5 (3,006.2; 
4,587.0)

103.9 (83.4; 125.2) -2.8 (-11.0; 6.5)

Rio de Janeiro
12,704.3 (10,565.1; 

14,956.6)
115.4 (96.6; 135.1)

26,606.3 (21,485.4; 
32,577.0)

141.6 (116.9; 167.1) 22.7 (11.6; 33.4)

Rio Grande do 
Norte

2,123.5 (1,774.8; 
2,502.6)

99.5 (83.2; 115.7)
3,523.6 (2,897.0; 

4,245.5)
95.9 (78.5; 113.9) -3.6 (-12.4; 5.0)

Rio Grande 
do Sul

7,180.7 (5,913.3; 
8,441.5)

91.0 (74.1; 106.6)
12,023.8 (9,578.1; 

14,792.8)
94.0 (75.0; 113.3) 3.3 (-8.1; 14.2)

Rondônia 832.6 (682.4; 999.3) 106.1 (88.0; 124.1)
1,593.7 (1,289.7; 

1,954.8)
101.1 (81.1; 123.9) -4.7 (-13.2; 5.4)

Roraima 201.0 (167.8; 239.2) 154.6 (128.4; 182.4) 793.3 (664.3; 942.7) 144.6 (119.3; 173.5) -6.4 (-13.9; 4.0)
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Santa Catarina
4,163.3 (3,490.9; 

4,855.5)
119.9 (100.1; 140.9)

9,838.7 (8,059.2; 
11,811.1)

119.8 (98.1; 142.9) 0.0 (-9.2; 10.3)

São Paulo
37,725.9 (31,501.1; 

44,020.8)
152.5 (126.9; 177.1)

83,281.1 (67,580.1; 
98,781.5)

164.3 (135.5; 197.0) 7.8 (-3.8; 17.1)

Sergipe
1,531.8 (1,281.4; 

1,784.3)
130.7 (106.4; 153.1)

2,780.4 (2,282.0; 
3,345.6)

118.6 (96.9; 142.0) -9.3 (-19.3; 0.5)

Tocantins 767.1 (633.5; 905.0) 114.8 (95.7; 133.7)
1,710.8 (1,418.1; 

2,040.2)
108.7 (89.0; 129.0) -5.4 (-14.7; 5.0)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.2 – Number of deaths, age-standardized mortality rates (per 100,000) of cardiomyopathy and myocarditis, in Brazil and 
its Federative Units, in 1990 and 2023, and percent change (%) of rates in the period

Location
1990 2023 Percent Change  

(95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
13,113.7 (11,989.1; 

14,238.6)
15.5 (14.0; 16.9)

15,115.9 (13,377.6; 
16,726.9)

5.9 (5.3; 6.6) -61.8 (-65.5; -58.9)

Acre 16.9 (14.2; 20.2) 9.5 (8.1; 11.2) 26.7 (21.9; 31.8) 3.9 (3.2; 4.7) -58.9 (-67.3; -49.2)

Alagoas 256.8 (211.8; 303.3) 18.5 (15.3; 21.8) 203.2 (173.4; 237.4) 5.9 (5.0; 6.9) -67.8 (-74.8; -60.4)

Amapá 9.4 (7.9; 11.1) 9.0 (7.6; 10.7) 26.0 (21.5; 30.3) 4.6 (3.8; 5.3) -49.3 (-59.2; -38.6)

Amazonas 73.1 (63.1; 83.3) 10.1 (8.7; 11.6) 113.5 (94.5; 133.2) 3.6 (3.0; 4.3) -64.0 (-69.7; -55.4)

Bahia 828.0 (714.0; 953.7) 12.0 (10.4; 13.9) 667.6 (551.5; 772.7) 3.7 (3.1; 4.3) -69.1 (-75.0; -63.2)

Ceará 428.3 (360.0; 511.5) 11.1 (9.2; 13.3) 607.9 (509.8; 702.1) 5.5 (4.7; 6.4) -50.2 (-60.7; -39.1)

Distrito 
Federal

111.7 (98.2; 126.4) 18.0 (15.6; 20.4) 161.6 (134.3; 184.9) 5.4 (4.5; 6.2) -70.0 (-75.1; -65.0)

Espírito Santo 194.5 (171.5; 216.1) 13.9 (12.3; 15.6) 296.0 (254.5; 335.8) 6.0 (5.1; 6.8) -57.3 (-64.3; -51.4)

Goiás 468.9 (423.5; 518.2) 25.5 (22.7; 28.2) 523.9 (455.0; 604.0) 6.8 (5.8; 7.8) -73.6 (-77.2; -70.0)

Maranhão 162.4 (113.6; 223.8) 5.6 (3.9; 7.7) 304.0 (244.6; 371.5) 4.3 (3.5; 5.3) -23.1 (-47.2; 12.1)

Mato Grosso 97.9 (83.2; 115.6) 13.1 (11.2; 15.4) 175.9 (147.0; 206.5) 5.0 (4.1; 5.9) -61.8 (-68.9; -53.4)

Mato Grosso 
do Sul

162.5 (144.6; 182.1) 19.7 (17.5; 22.1) 190.6 (161.9; 218.6) 6.1 (5.2; 7.0) -69.0 (-73.5; -63.7)

Minas Gerais
1,718.6 (1,546.0; 

1,876.5)
18.3 (16.3; 20.0)

1,263.4 (1,066.3; 
1,443.7)

4.4 (3.7; 5.1) -75.8 (-78.8; -73.0)

Pará 205.3 (177.9; 233.9) 9.9 (8.4; 11.3) 295.1 (247.2; 338.2) 4.0 (3.4; 4.6) -59.8 (-67.1; -52.2)

Paraíba 383.6 (317.6; 454.4) 16.8 (13.8; 19.9) 286.1 (240.7; 341.6) 5.6 (4.7; 6.7) -66.7 (-73.4; -58.4)

Paraná 784.8 (693.3; 861.9) 17.3 (15.2; 19.2) 577.4 (493.8; 660.9) 4.0 (3.4; 4.6) -76.9 (-79.7; -73.9)

Pernambuco 507.5 (436.1; 592.9) 11.2 (9.6; 13.1) 447.0 (378.5; 519.6) 4.1 (3.5; 4.8) -63.3 (-70.3; -55.9)

Piauí 141.7 (112.6; 174.0) 10.0 (7.9; 12.4) 157.9 (126.2; 193.1) 3.9 (3.1; 4.8) -61.3 (-70.9; -49.9)

Rio de Janeiro
1,208.7 (1,083.2; 

1,329.8)
13.4 (12.0; 14.7)

1,321.7 (1,149.9; 
1,491.8)

5.9 (5.1; 6.6) -56.0 (-61.7; -50.4)

Rio Grande do 
Norte

112.0 (92.9; 135.4) 6.9 (5.7; 8.3) 135.3 (111.3; 163.7) 3.2 (2.6; 3.8) -53.5 (-64.9; -42.1)

Rio Grande 
do Sul

547.8 (487.1; 602.0) 9.2 (8.1; 10.1) 491.5 (417.1; 559.2) 3.1 (2.6; 3.5) -66.8 (-71.5; -62.5)

Rondônia 46.1 (40.0; 52.8) 13.1 (11.2; 15.1) 68.8 (58.0; 81.0) 4.4 (3.7; 5.2) -66.3 (-71.9; -58.7)

Roraima 11.9 (9.8; 14.2) 20.7 (17.1; 24.4) 35.0 (29.5; 42.5) 8.3 (7.0; 9.9) -59.7 (-66.6; -47.9)

Santa Catarina 372.0 (336.3; 410.3) 16.4 (14.6; 18.2) 462.8 (394.9; 530.5) 5.1 (4.3; 5.8) -68.7 (-73.1; -64.5)

São Paulo
4,115.6 (3,693.5; 

4,503.0)
22.5 (20.1; 24.6)

6,094.7 (5,255.5; 
6,939.3)

10.4 (8.9; 11.8) -53.9 (-59.1; -48.1)

Sergipe 102.1 (87.3; 119.3) 12.5 (10.7; 14.6) 106.2 (86.7; 125.2) 4.3 (3.5; 5.0) -66.0 (-72.4; -58.3)

Tocantins 45.7 (38.6; 55.3) 15.5 (12.9; 18.5) 76.2 (63.1; 89.8) 4.8 (3.9; 5.6) -69.1 (-75.2; -61.0)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

77



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Table 4.3 – Mortality rate (per 100,000 inhabitants) due to cardiomyopathy and myocarditis, by age group, in Brazil, in 1990 and 
2023, and percent change of rates in the period

1990 2023 Percent Change  
(95% UI)

Age-standardized 15.5 (14.0; 16.9) 5.9 (5.3; 6.6) -61.8 (-65.5; -58.9)

Under 5 3.6 (3.1; 4.2) 1.0 (0.9; 1.1) -72.9 (-76.8; -68.2)

5-14 years 0.4 (0.3; 0.4) 0.3 (0.2; 0.3) -29.9 (-41.7; -14.8)

15-49 years 2.9 (2.6; 3.3) 2.3 (2.1; 2.5) -22.3 (-30.3; -15.0)

50-69 years 28.5 (26.0; 31.1) 11.4 (10.1; 12.5) -60.0 (-63.7; -55.9)

70+ years 131.7 (115.2; 145.5) 48.8 (40.2; 55.7) -62.9 (-67.6; -58.7)

All Ages 8.8 (8.0; 9.5) 7.1 (6.3; 7.9) -18.8 (-26.6; -12.4)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.4 – Cardiomyopathy and myocarditis: number of DALYs, age-standardized DALY rates (per 100,000), in Brazil and its 
Federative Units, in 1990 and 2023, and percent change (%) of rates in the period

Location
1990 2023 Percent Change  

(95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
414,749.2 (379,595.3; 

450,091.9)
394.9 (362.3; 

428.8)
424,337.9 (387,562.7; 

462,725.1)
172.4 (157.8; 

187.8)
-56.3 (-60.0; 

-52.9)

Acre 699.1 (589.4; 845.0)
256.2 (218.8; 

304.1)
826.6 (692.0; 964.9)

106.8 (88.7; 
125.3)

-58.3 (-67.5; 
-48.9)

Alagoas 9,197.3 (7,667.8; 11,016.9)
497.8 (416.4; 

582.4)
6,163.2 (5,320.7; 7,066.9)

175.9 (152.3; 
202.1)

-64.7 (-72.2; 
-55.7)

Amapá 339.2 (282.5; 403.1)
221.8 (187.7; 

258.5)
868.3 (724.8; 1,024.8)

130.8 (109.0; 
151.9)

-41.0 (-52.0; 
-28.6)

Amazonas 2,670.8 (2,291.2; 3,024.6)
237.9 (206.0; 

268.9)
3,836.7 (3,311.3; 4,418.5)

107.4 (92.8; 
125.4)

-54.9 (-61.6; 
-45.4)

Bahia
27,990.6 (24,166.4; 

32,297.9)
330.5 (287.2; 

377.0)
19,672.6 (17,111.4; 

22,807.5)
116.7 (101.7; 

134.8)
-64.7 (-71.4; 

-58.0)

Ceará
13,584.5 (11,653.9; 

16,105.0)
284.8 (244.3; 

339.7)
17,627.8 (15,170.8; 

20,076.5)
166.1 (143.1; 

189.5)
-41.7 (-54.8; 

-28.9)

Distrito Federal 4,172.4 (3,679.7; 4,706.4)
458.1 (405.4; 

515.7)
4,614.4 (3,989.6; 5,302.7)

144.5 (125.0; 
165.9)

-68.5 (-73.4; 
-63.4)

Espírito Santo 6,161.6 (5,494.8; 6,859.1)
346.5 (309.2; 

383.7)
8,428.7 (7,284.7; 9,630.9)

174.4 (150.6; 
199.1)

-49.7 (-57.8; 
-42.5)

Goiás
14,993.2 (13,501.8; 

16,462.4)
606.2 (547.9; 

665.1)
14,565.0 (12,793.9; 

16,591.4)
181.7 (159.6; 

206.8)
-70.0 (-73.9; 

-66.0)

Maranhão 7,411.3 (5,315.7; 9,987.2)
182.0 (130.2; 

252.1)
9,281.7 (7,667.9; 11,097.0)

127.5 (105.1; 
152.6)

-29.9 (-51.3; 
-1.0)

Mato Grosso 3,598.1 (3,062.0; 4,267.5)
324.0 (280.3; 

380.9)
5,211.4 (4,468.6; 6,036.6)

137.6 (117.6; 
159.8)

-57.5 (-65.4; 
-48.3)

Mato Grosso do 
Sul

5,151.6 (4,576.8; 5,768.2)
471.2 (420.3; 

529.1)
5,346.7 (4,667.3; 6,126.2)

170.1 (148.4; 
194.8)

-63.9 (-69.4; 
-57.8)

Minas Gerais
53,809.9 (48,818.8; 

59,090.3)
470.6 (426.5; 

514.1)
33,000.0 (28,762.6; 

37,526.2)
125.8 (109.2; 

143.1)
-73.3 (-76.4; 

-70.1)

Pará 7,319.0 (6,378.4; 8,344.9)
247.7 (216.4; 

282.9)
8,877.6 (7,716.4; 10,013.8)

111.1 (96.8; 
125.3)

-55.1 (-63.0; 
-46.7)

Paraíba
14,307.4 (11,979.5; 

17,017.3)
516.8 (438.5; 

609.8)
8,167.5 (7,021.2; 9,542.8)

169.2 (145.2; 
197.0)

-67.3 (-74.0; 
-58.8)

Paraná
23,671.9 (21,241.3; 

25,897.7)
417.7 (371.9; 

456.9)
15,598.6 (13,551.8; 

17,688.8)
111.0 (96.5; 

126.6)
-73.4 (-76.4; 

-69.9)

Pernambuco
17,798.6 (15,316.8; 

20,731.3)
312.6 (269.8; 

363.2)
13,317.1 (11,464.6; 

15,336.7)
124.8 (107.5; 

143.9)
-60.1 (-68.0; 

-52.5)

Piauí 4,859.9 (3,944.4; 6,031.3)
262.6 (213.0; 

324.5)
4,459.4 (3,676.6; 5,327.6)

115.1 (95.0; 
137.2)

-56.2 (-66.9; 
-44.9)

Rio de Janeiro
37,991.2 (34,180.0; 

41,926.5)
354.1 (321.0; 

389.4)
38,156.2 (33,344.1; 

43,422.5)
186.7 (163.4; 

212.9)
-47.3 (-53.9; 

-39.7)

Rio Grande do 
Norte

3,720.5 (3,131.0; 4,445.0)
187.1 (158.5; 

223.6)
3,823.7 (3,217.4; 4,531.9)

95.3 (80.6; 
112.2)

-49.0 (-60.6; 
-36.4)

Rio Grande do Sul
16,272.3 (14,601.7; 

17,891.3)
225.2 (202.1; 

247.0)
12,289.6 (10,745.3; 

13,859.8)
84.4 (74.4; 95.6)

-62.5 (-67.3; 
-57.6)
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Rondônia 1,810.8 (1,559.2; 2,069.7)
314.2 (273.2; 

357.8)
1,993.6 (1,689.2; 2,327.2)

117.7 (100.6; 
137.4)

-62.5 (-68.6; 
-54.9)

Roraima 490.9 (399.5; 583.2)
489.4 (407.4; 

576.2)
1,238.7 (1,058.7; 1,483.7)

226.8 (194.3; 
270.9)

-53.7 (-61.8; 
-39.9)

Santa Catarina
10,914.6 (9,866.7; 

12,037.6)
375.1 (338.6; 

412.7)
12,416.9 (10,676.9; 

14,069.5)
134.3 (115.8; 

151.8)
-64.2 (-69.1; 

-59.6)

São Paulo
120,923.2 (109,357.9; 

132,329.8)
535.4 (483.0; 

585.3)
169,286.6 (149,542.2; 

192,132.0)
301.8 (266.4; 

341.9)
-43.6 (-50.5; 

-35.7)

Sergipe 3,155.7 (2,736.9; 3,728.8)
309.1 (267.4; 

362.3)
3,053.4 (2,603.0; 3,604.8)

121.5 (103.3; 
142.7)

-60.7 (-68.0; 
-52.5)

Tocantins 1,733.4 (1,439.0; 2,100.1)
333.3 (282.6; 

398.7)
2,216.0 (1,872.4; 2,585.7)

133.7 (113.3; 
156.4)

-59.9 (-68.3; 
-50.4)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.5 – DALY rates due to cardiomyopathy and myocarditis (per 100,000), according to age groups, in Brazil, 1990 and 
2023, and percent change (%) of rates in the period

Age group 1990 2023 Percent Change  
(95% UI)

Age-standardized 394.9 (362.3; 428.8) 172.4 (157.8; 187.8) -56.3 (-60.0; -52.9)

Under 5 330.7 (287.5; 385.0) 95.1 (84.2; 109.0) -71.2 (-75.3; -66.2)

5-14 years 35.9 (30.8; 42.3) 28.9 (24.5; 34.7) -19.4 (-31.4; -6.4)

15-49 years 160.5 (144.7; 176.9) 125.1 (114.5; 137.1) -22.0 (-29.6; -15.1)

50-69 years 871.9 (796.2; 952.7) 358.2 (318.8; 394.5) -58.9 (-62.7; -54.9)

70+ years 2,001.7 (1,778.0; 2,198.5) 712.4 (606.1; 804.0) -64.4 (-68.5; -60.6)

All Ages 277.7 (254.2; 301.4) 200.1 (182.7; 218.2) -28.0 (-34.2; -22.4)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.6 – Chagas disease: number of prevalence cases, age-standardized prevalence rates (per 100,000), and percent 
change (%) of rates, in Brazil and its Federative Units, 1990 and 2023

1990 2023 Percent Change 
(95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
4,794,479.1 
(4,195,252.5; 
5,554,404.5)

4,171.8 (3,637.2; 
4,792.0)

4,010,982.9 
(3,461,447.1; 
4,625,517.1)

1,600.3 (1,380.8; 
1,842.4)

-61.6 (-62.6; -60.1)

Acre
7,213.6 (6,051.2; 

8,435.3)
2,856.3 (2,380.1; 

3,326.5)
7,997.1 (6,833.2; 

9,358.4)
989.4 (840.0; 1,157.5) -65.4 (-67.8; -62.6)

Alagoas
66,148.2 (56,013.2; 

80,497.6)
3,845.0 (3,252.3; 

4,642.2)
51,454.1 (43,960.5; 

60,162.0)
1,453.4 (1,243.0; 

1,693.8)
-62.2 (-65.1; -59.4)

Amapá
4,097.7 (3,395.2; 

5,013.4)
2,529.6 (2,077.7; 

3,061.5)
5,944.8 (5,065.1; 

6,898.2)
861.0 (729.6; 997.1) -66.0 (-68.8; -62.4)

Amazonas
16,277.0 (14,084.6; 

19,117.4)
1,256.5 (1,080.0; 

1,446.0)
20,755.2 (17,564.8; 

24,093.0)
548.9 (466.0; 631.6) -56.3 (-59.2; -52.8)

Bahia
980,998.5 (869,749.9; 

1,125,780.0)
11,068.8 (9,804.5; 

12,552.8)
787,035.0 (668,165.1; 

913,997.3)
4,586.8 (3,899.4; 

5,319.0)
-58.6 (-61.9; -55.8)

Ceará
77,804.9 (65,077.0; 

90,300.8)
1,621.3 (1,348.6; 

1,900.9)
54,391.0 (46,362.1; 

63,882.7)
515.3 (441.0; 604.5) -68.2 (-71.0; -65.9)

Distrito 
Federal

64,542.6 (54,409.1; 
77,230.4)

6,042.9 (5,073.9; 
7,144.0)

77,559.6 (65,683.3; 
90,961.8)

2,327.5 (1,979.7; 
2,722.8)

-61.5 (-64.1; -59.0)

Espírito Santo
48,736.7 (39,840.9; 

58,172.9)
2,513.7 (2,004.6; 

3,006.3)
39,491.1 (33,449.5; 

46,693.3)
818.4 (699.5; 963.5) -67.4 (-69.5; -64.9)

Goiás
466,473.7 (412,540.7; 

530,546.8)
15,136.9 (13,500.2; 

16,902.1)
530,218.1 (460,665.2; 

607,713.7)
6,278.0 (5,446.1; 

7,172.4)
-58.5 (-61.2; -55.9)

Maranhão
87,933.5 (73,838.0; 

103,640.4)
2,700.3 (2,280.8; 

3,171.9)
73,026.3 (61,709.8; 

85,871.4)
1,004.1 (850.0; 

1,175.4)
-62.8 (-65.5; -59.2)

Mato Grosso
45,153.9 (38,798.6; 

53,962.4)
3,515.5 (2,972.2; 

4,151.2)
51,133.6 (44,002.4; 

59,843.6)
1,263.8 (1,087.8; 

1,474.0)
-64.0 (-66.5; -61.5)

Mato Grosso 
do Sul

30,505.4 (25,642.0; 
35,152.2)

2,367.7 (1,993.2; 
2,747.9)

30,344.4 (26,242.3; 
35,081.8)

938.3 (812.9; 1,079.3) -60.4 (-62.3; -58.1)

Minas Gerais
533,784.2 (476,023.1; 

600,111.5)
4,355.8 (3,879.2; 

4,899.4)
500,933.5 (433,959.0; 

585,971.1)
1,872.1 (1,620.3; 

2,165.5)
-57.0 (-60.2; -53.7)

Pará
85,951.7 (72,131.9; 

103,361.6)
2,761.5 (2,296.3; 

3,294.3)
81,315.0 (67,941.8; 

94,916.9)
966.0 (804.7; 1,115.5) -65.0 (-67.6; -62.3)

Paraíba
73,927.9 (62,380.9; 

88,891.1)
2,943.7 (2,454.6; 

3,553.0)
52,663.0 (44,541.5; 

60,822.0)
1,082.1 (919.1; 

1,254.9)
-63.2 (-66.2; -60.3)

Paraná
237,931.5 (200,510.2; 

280,474.0)
3,676.4 (3,084.9; 

4,393.3)
181,434.4 (153,317.1; 

208,966.7)
1,246.7 (1,058.9; 

1,438.3)
-66.1 (-68.3; -63.6)

Pernambuco
189,128.2 (165,041.9; 

219,029.9)
3,487.6 (3,042.8; 

4,023.6)
147,967.5 (125,449.4; 

175,351.1)
1,368.0 (1,162.6; 

1,611.9)
-60.8 (-63.2; -58.3)

Piauí
69,240.9 (59,702.1; 

78,856.6)
3,891.3 (3,329.1; 

4,457.7)
53,330.4 (46,071.0; 

61,090.5)
1,349.1 (1,168.1; 

1,542.4)
-65.3 (-67.5; -61.6)

Rio de Janeiro
332,719.1 (283,795.0; 

388,814.2)
2,898.0 (2,465.7; 

3,369.8)
238,164.7 (200,733.2; 

279,921.6)
1,120.9 (955.1; 

1,305.6)
-61.3 (-64.2; -58.1)

Rio Grande do 
Norte

38,615.5 (33,446.3; 
44,119.0)

2,098.8 (1,804.7; 
2,420.9)

26,895.1 (22,746.6; 
30,598.9)

663.0 (563.6; 753.7) -68.4 (-70.2; -66.2)

Rio Grande 
do Sul

216,204.0 (178,081.1; 
264,090.8)

2,724.9 (2,236.0; 
3,313.6)

141,167.0 (120,269.8; 
166,483.8)

954.5 (821.7; 1,115.2) -65.0 (-67.3; -62.0)
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Rondônia
15,129.4 (12,375.6; 

17,880.9)
2,301.5 (1,879.1; 

2,689.0)
11,812.4 (9,839.8; 

13,765.4)
670.1 (561.0; 779.2) -70.9 (-72.9; -68.8)

Roraima
2,631.4 (2,141.3; 

3,181.8)
2,203.9 (1,845.2; 

2,671.0)
4,045.0 (3,357.3; 

4,844.7)
710.0 (591.7; 844.9) -67.8 (-70.4; -64.7)

Santa Catarina
90,576.9 (74,958.9; 

111,021.0)
2,604.3 (2,176.7; 

3,175.3)
86,965.6 (74,293.4; 

102,994.7)
920.8 (791.2; 1,086.8) -64.6 (-67.9; -61.1)

São Paulo
957,997.0 (817,826.1; 

1,123,950.0)
3,686.5 (3,134.0; 

4,371.1)
709,355.6 (616,144.3; 

819,393.1)
1,229.0 (1,071.6; 

1,416.2)
-66.7 (-68.9; -63.9)

Sergipe
29,860.9 (25,012.7; 

35,968.8)
2,859.5 (2,381.6; 

3,419.5)
16,291.4 (13,842.5; 

19,189.4)
638.4 (542.4; 751.1) -77.7 (-79.4; -75.4)

Tocantins
24,894.8 (21,396.1; 

29,597.7)
4,302.8 (3,677.4; 

5,091.7)
29,292.1 (24,683.2; 

33,928.3)
1,742.4 (1,469.1; 

2,017.9)
-59.5 (-62.1; -56.5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.7 – Number of deaths, age-standardized mortality rates (per 100,000 inhabitants) due to Chagas disease, and percent 
change (%) of rates, in Brazil and its Federative Units, 1990 and 2023

1990 2023
Percent change

(95% UI)Number of deaths
(95% UI) Mortality Rate (95% UI) Number of deaths

(95% UI)
Mortality Rate

(95% UI)

Brazil
9,387.0 (8,785.7; 

10,052.3)
10.1 (9.3; 10.9)

5,731.0 (5,127.2; 
6,286.0)

2.2 (2.0; 2.4)
-78.3 (-80.4; 

-75.5)

Acre 6.3 (4.9; 8.0) 3.6 (2.8; 4.7) 6.5 (5.2; 7.9) 0.9 (0.8; 1.1)
-74.1 (-80.6; 

-64.6)

Alagoas 126.5 (94.6; 162.7) 9.3 (7.0; 12.0) 91.4 (73.2; 110.8) 2.6 (2.1; 3.2)
-71.5 (-79.4; 

-58.8)

Amapá 2.5 (1.9; 3.2) 2.4 (1.8; 3.1) 3.8 (2.9; 4.8) 0.7 (0.5; 0.8)
-72.0 (-79.1; 

-62.0)

Amazonas 17.5 (14.2; 21.1) 2.2 (1.8; 2.6) 18.4 (15.2; 22.3) 0.6 (0.5; 0.7)
-73.1 (-80.0; 

-64.0)

Bahia 862.5 (733.3; 1,015.0) 12.3 (10.5; 14.5) 706.7 (607.8; 823.4) 3.9 (3.3; 4.5)
-68.5 (-74.3; 

-61.1)

Ceará 112.4 (81.4; 148.5) 2.9 (2.1; 3.8) 103.0 (80.0; 129.0) 0.9 (0.7; 1.2)
-67.5 (-75.2; 

-55.9)

Distrito Federal 248.3 (225.2; 270.9) 37.0 (32.7; 41.6) 197.1 (161.8; 244.5) 6.5 (5.3; 8.1)
-82.5 (-86.1; 

-77.6)

Espírito Santo 43.0 (35.5; 53.0) 2.9 (2.4; 3.5) 27.8 (22.2; 34.1) 0.5 (0.4; 0.7)
-81.0 (-85.4; 

-75.9)

Goiás
1,187.7 (1,093.6; 

1,280.2)
56.2 (51.4; 60.9) 764.9 (685.2; 849.8) 9.8 (8.8; 10.9)

-82.5 (-84.5; 
-80.3)

Maranhão 62.9 (46.3; 82.6) 2.6 (1.9; 3.4) 60.2 (45.8; 73.9) 0.9 (0.7; 1.1)
-66.3 (-75.3; 

-52.5)

Mato Grosso 63.9 (52.1; 77.6) 7.6 (6.2; 9.2) 70.7 (56.2; 85.0) 2.0 (1.5; 2.3)
-74.4 (-80.3; 

-66.7)

Mato Grosso do 
Sul

74.4 (63.2; 86.3) 7.9 (6.8; 9.3) 53.9 (45.4; 64.2) 1.7 (1.4; 2.0)
-78.9 (-82.9; 

-73.1)

Minas Gerais
2,519.7 (2,363.2; 

2,668.6)
24.4 (22.8; 26.2)

1,224.2 (1,082.5; 
1,358.9)

4.1 (3.7; 4.6)
-83.0 (-84.9; 

-80.7)

Pará 80.1 (68.8; 93.1) 3.7 (3.2; 4.3) 64.5 (54.0; 75.2) 0.9 (0.7; 1.0)
-76.9 (-81.5; 

-72.0)

Paraíba 79.1 (60.7; 103.4) 3.6 (2.8; 4.7) 62.1 (47.7; 77.9) 1.2 (0.9; 1.5)
-66.7 (-75.5; 

-55.4)

Paraná 518.0 (471.1; 569.8) 10.2 (9.2; 11.3) 255.1 (224.8; 289.2) 1.7 (1.5; 1.9)
-83.3 (-85.7; 

-81.0)

Pernambuco 287.3 (229.5; 358.9) 6.3 (5.0; 7.9) 156.7 (130.0; 185.8) 1.4 (1.2; 1.7)
-77.6 (-83.3; 

-69.7)

Piauí 86.2 (63.7; 112.1) 6.2 (4.6; 8.1) 80.9 (61.6; 100.1) 2.0 (1.5; 2.4)
-68.4 (-76.6; 

-54.8)

Rio de Janeiro 384.6 (343.0; 427.7) 3.9 (3.5; 4.4) 194.4 (170.2; 219.5) 0.8 (0.7; 0.9)
-79.3 (-82.6; 

-75.6)

Rio Grande do 
Norte

38.9 (30.8; 48.2) 2.5 (2.0; 3.1) 29.8 (23.0; 36.5) 0.7 (0.5; 0.9)
-71.5 (-79.5; 

-62.1)

Rio Grande do 
Sul

228.0 (207.3; 247.7) 3.5 (3.2; 3.8) 109.8 (95.2; 125.4) 0.6 (0.6; 0.7)
-81.5 (-84.4; 

-78.7)
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Rondônia 38.6 (31.6; 46.5) 9.4 (7.8; 11.4) 25.8 (18.2; 35.4) 1.6 (1.1; 2.2)
-83.1 (-89.1; 

-74.2)

Roraima 1.9 (1.5; 2.4) 2.8 (2.3; 3.5) 2.5 (1.7; 3.4) 0.6 (0.4; 0.8)
-79.8 (-87.5; 

-70.0)

Santa Catarina 73.7 (64.1; 83.8) 2.9 (2.6; 3.4) 52.6 (44.6; 62.4) 0.6 (0.5; 0.7)
-80.9 (-84.2; 

-76.7)

São Paulo
2,175.5 (2,011.4; 

2,367.2)
10.2 (9.3; 11.2)

1,288.9 (1,158.3; 
1,409.7)

2.1 (1.9; 2.3)
-79.2 (-81.8; 

-76.0)

Sergipe 26.7 (21.5; 33.5) 3.2 (2.6; 4.1) 23.1 (17.8; 28.3) 0.9 (0.7; 1.1)
-71.7 (-79.7; 

-61.3)

Tocantins 40.7 (28.1; 57.5) 11.3 (8.0; 15.7) 56.2 (42.2; 71.9) 3.5 (2.6; 4.5)
-69.1 (-76.4; 

-56.9)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.8 – Mortality rate (per 100,000 inhabitants) due to Chagas disease, per age group and sex, in Brazil, in 1990 and 2023, 

and percent change of rates in the period

1990 2023 Percent Change  
(95% UI)

All

Age-standardized 10.1 (9.3; 10.9) 2.2 (2.0; 2.4) -78.3 (-80.4; -75.5)

Under 5 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) -92.7 (-94.3; -90.6)

5-14 years 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) -85.5 (-89.7; -80.3)

15-49 years 3.1 (2.9; 3.3) 0.4 (0.4; 0.5) -86.8 (-88.5; -84.8)

50-69 years 27.3 (25.3; 29.2) 4.7 (4.2; 5.3) -82.8 (-84.6; -80.0)

70+ years 62.8 (55.1; 71.1) 21.3 (18.3; 24.0) -66.1 (-70.9; -60.8)

All Ages 6.3 (5.9; 6.7) 2.7 (2.4; 3.0) -57.0 (-61.5; -51.5)

Male

Age-standardized 12.7 (11.4; 14.2) 2.6 (2.4; 2.9) -79.3 (-81.8; -76.5)

Under 5 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) -93.3 (-95.1; -90.9)

5-14 years 0.0 (0.0; 0.1) 0.0 (0.0; 0.0) -87.6 (-91.9; -81.7)

15-49 years 4.3 (3.9; 4.7) 0.5 (0.5; 0.6) -87.3 (-89.3; -85.0)

50-69 years 34.9 (31.7; 38.2) 6.0 (5.3; 7.0) -82.8 (-85.4; -79.6)

70+ years 73.4 (60.2; 87.3) 23.2 (20.4; 26.2) -68.3 (-74.4; -61.0)

All Ages 7.7 (7.0; 8.4) 2.9 (2.7; 3.2) -61.8 (-65.9; -56.7)

Female

Age-standardized 7.8 (7.1; 8.4) 1.8 (1.6; 2.1) -76.4 (-79.7; -72.6)

Under 5 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) -91.8 (-94.0; -88.9)

5-14 years 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) -81.8 (-88.5; -71.8)

15-49 years 2.0 (1.8; 2.2) 0.3 (0.2; 0.3) -85.6 (-88.3; -82.5)

50-69 years 20.4 (18.5; 22.0) 3.5 (3.2; 4.0) -82.6 (-84.8; -79.9)

70+ years 54.2 (47.6; 60.1) 19.8 (16.4; 23.0) -63.4 (-69.1; -56.9)

All Ages 4.9 (4.5; 5.3) 2.5 (2.1; 2.8) -49.6 (-56.9; -41.3)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.9 – Number of DALYs, age-standardized DALY rates (per 100,000) due to Chagas disease, and percent change (%) of 
rates, in Brazil and its Federative Units, 1990 and 2023

Location
1990 2023 Percent Change  

(95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil 335,290.6 (311,665.6; 
361,605.9) 322.8 (299.6; 349.1) 166,204.3 (149,223.2; 

187,681.5) 63.4 (56.8; 71.6) -80.4 (-82.0; -78.1)

Acre 251.3 (202.0; 306.6) 122.0 (97.8; 147.9) 242.8 (197.7; 287.7) 32.1 (26.1; 38.3) -73.7 (-78.9; -66.7)

Alagoas 4,384.4 (3,479.2; 
5,594.0) 288.9 (230.1; 366.6) 2,829.5 (2,300.4; 

3,370.6) 79.1 (64.3; 94.4) -72.6 (-79.7; -62.4)

Amapá 107.8 (87.8; 132.0) 84.6 (68.9; 103.7) 155.5 (126.0; 188.6) 24.5 (19.9; 29.7) -71.0 (-76.3; -64.1)

Amazonas 668.4 (551.5; 795.7) 67.6 (55.8; 79.9) 676.1 (565.6; 793.0) 19.4 (16.2; 22.8) -71.4 (-77.4; -63.8)

Bahia 34,668.8 (30,250.2; 
40,134.4) 451.9 (394.3; 527.0) 23,764.8 (20,159.4; 

28,328.5) 131.9 (112.1; 157.4) -70.8 (-75.2; -65.4)

Ceará 3,743.0 (2,886.9; 
4,873.2) 88.0 (68.2; 114.3) 2,988.9 (2,410.3; 

3,608.1) 27.4 (22.1; 33.1) -68.8 (-75.2; -59.9)

Distrito 
Federal

9,019.0 (8,226.0; 
9,894.4)

1,037.1 (936.7; 
1,142.6)

5,253.7 (4,407.3; 
6,346.1) 161.4 (135.6; 194.8) -84.4 (-87.3; -80.6)

Espírito Santo 1,695.8 (1,430.0; 
1,988.4) 99.6 (83.7; 116.7) 1,056.3 (873.2; 

1,257.0) 20.8 (17.1; 24.7) -79.1 (-82.9; -75.2)

Goiás 41,286.8 (37,947.8; 
44,361.8)

1,640.1 (1,503.7; 
1,761.6)

21,490.7 (19,249.1; 
24,184.2) 259.6 (232.4; 291.9) -84.2 (-85.8; -82.3)

Maranhão 2,542.5 (1,960.6; 
3,233.8) 91.7 (71.1; 116.7) 2,191.7 (1,755.2; 

2,619.5) 30.5 (24.4; 36.4) -66.7 (-73.4; -56.8)

Mato Grosso 2,482.1 (2,063.9; 
2,994.1) 235.2 (195.4; 280.6) 2,275.6 (1,878.2; 

2,672.9) 57.7 (47.3; 67.6) -75.5 (-80.5; -69.3)

Mato Grosso 
do Sul

2,628.6 (2,237.8; 
2,994.2) 236.5 (200.7; 268.6) 1,630.7 (1,388.7; 

1,884.2) 49.2 (41.8; 56.8) -79.2 (-82.8; -74.1)

Minas Gerais 85,583.2 (80,212.2; 
90,816.4) 744.6 (699.4; 792.0) 30,773.9 (28,100.6; 

33,943.3) 105.7 (96.3; 116.8) -85.8 (-87.1; -84.1)

Pará 3,139.1 (2,715.7; 
3,654.0) 122.7 (107.1; 143.2) 2,407.7 (2,060.5; 

2,781.3) 29.7 (25.5; 34.3) -75.8 (-79.0; -72.3)

Paraíba 2,731.6 (2,146.6; 
3,458.9) 118.2 (93.1; 149.6) 2,007.0 (1,590.9; 

2,405.5) 39.5 (31.2; 47.3) -66.5 (-72.9; -57.2)

Paraná 18,128.4 (16,603.0; 
19,689.7) 310.4 (282.8; 339.0) 7,383.6 (6,534.3; 

8,498.8) 48.4 (42.8; 55.6) -84.4 (-86.2; -82.3)

Pernambuco 9,877.4 (8,203.0; 
11,998.5) 200.2 (167.0; 242.7) 5,142.3 (4,303.2; 

6,142.0) 46.1 (38.6; 55.1) -77.0 (-82.1; -70.3)

Piauí 2,996.5 (2,316.8; 
3,843.9) 192.5 (150.2; 248.1) 2,458.4 (1,969.1; 

2,968.4) 60.2 (48.3; 72.6) -68.7 (-75.7; -58.0)

Rio de Janeiro 14,474.5 (12,929.4; 
16,226.8) 133.7 (119.0; 151.0) 6,896.6 (5,924.1; 

8,195.4) 29.7 (25.5; 35.5) -77.8 (-80.4; -75.0)

Rio Grande do 
Norte

1,386.8 (1,144.5; 
1,712.1) 83.0 (68.4; 102.7) 989.3 (800.5; 1,162.7) 23.5 (19.1; 27.7) -71.7 (-77.7; -64.9)

Rio Grande 
do Sul

8,318.3 (7,513.3; 
9,352.2) 114.1 (102.6; 128.5) 3,812.2 (3,234.1; 

4,446.2) 23.4 (19.8; 27.4) -79.5 (-81.7; -77.5)

Rondônia 1,455.3 (1,223.7; 
1,729.2) 268.2 (226.4; 318.8) 774.7 (564.3; 1,026.5) 44.1 (32.0; 58.1) -83.6 (-88.8; -76.1)

Roraima 87.8 (70.7; 108.0) 94.8 (76.1; 115.4) 103.9 (78.9; 133.9) 20.4 (15.6; 26.3) -78.5 (-84.9; -70.7)

87



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Santa Catarina
2,836.8 (2,421.5; 

3,292.6)
96.2 (83.0; 110.4)

2,051.2 (1,704.7; 
2,481.3)

21.1 (17.5; 25.6) -78.1 (-81.0; -75.0)

São Paulo
78,350.5 (72,112.0; 

84,679.3)
322.9 (295.2; 348.8)

34,436.0 (31,137.2; 
38,077.2)

56.1 (50.7; 62.1) -82.6 (-84.4; -80.5)

Sergipe 990.9 (815.2; 1,201.9) 109.5 (90.7; 131.5) 740.9 (598.7; 876.9) 28.5 (23.0; 33.7) -74.0 (-79.6; -66.8)

Tocantins
1,454.9 (1,067.0; 

1,973.1)
308.0 (224.3; 418.4)

1,670.2 (1,285.0; 
2,079.1)

100.0 (77.3; 124.8) -67.5 (-74.4; -57.1)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.10 – DALY rates due to Chagas disease (per 100,000), by age and sex, in Brazil, 1990 and 2023, and percent change of 
the rates in the period

Age group 1990 2023 Percent Change  
(95% UI)

All 

Age-standardized 322.8 (299.6, 349.1) 63.4 (56.8, 71.6) -80.4 (-82.0, -78.1)

Under 5 2.7 (2.3, 3.4) 0.2 (0.2, 0.3) -92.4 (-94.0, -90.3)

5-14 years 4.0 (3.2, 5.1) 0.9 (0.7, 1.2) -77.7 (-82.2, -72.2)

15-49 years 176.0 (163.2, 190.9) 28.8 (24.4, 34.3) -83.6 (-85.9, -81.4)

50-69 years 933.1 (865.4, 1,003.7) 172.3 (152.0, 193.4) -81.5 (-83.4, -79.1)

70+ years 1,199.2 (1,071.4, 1,358.6) 389.2 (339.2, 443.8) -67.5 (-71.5, -63.2)

All Ages 224.5 (208.7, 242.2) 78.4 (70.4, 88.5) -65.1 (-68.1, -61.1)

Male

Age-standardized 412.4 (376.9, 450.4) 77.6 (69.7, 87.4) -81.2 (-83.1, -78.7)

Under 5 3.1 (2.4, 4.0) 0.2 (0.2, 0.3) -93.1 (-94.8, -90.6)

5-14 years 4.8 (3.6, 6.3) 0.9 (0.7, 1.3) -80.3 (-85.3, -74.0)

15-49 years 236.4 (216.4, 258.0) 35.8 (30.1, 42.2) -84.9 (-87.2, -82.5)

50-69 years 1,188.1 (1,079.8, 1,302.3) 217.8 (190.7, 249.3) -81.7 (-84.1, -78.6)

70+ years 1,427.7 (1,213.3, 1,673.6) 446.5 (391.5, 508.4) -68.7 (-73.8, -63.2)

All Ages 281.0 (258.1, 306.5) 89.9 (80.6, 101.3) -68.0 (-71.2, -63.8)

Female

Age-standardized 240.5 (219.4, 262.2) 51.2 (44.5, 59.0) -78.7 (-81.2, -76.0)

Under 5 2.4 (1.8, 3.2) 0.2 (0.2, 0.3) -91.5 (-93.6, -88.6)

5-14 years 3.3 (2.5, 4.4) 0.9 (0.6, 1.2) -73.9 (-80.4, -66.8)

15-49 years 117.6 (105.0, 131.8) 22.1 (17.8, 27.0) -81.2 (-84.0, -78.2)

50-69 years 698.0 (630.5, 756.8) 132.3 (116.7, 149.3) -81.0 (-83.4, -78.4)

70+ years 1,015.3 (903.9, 1,139.1) 347.0 (296.6, 401.4) -65.8 (-70.3, -60.7)

All Ages 169.4 (155.0, 183.9) 67.4 (58.7, 77.4) -60.2 (-64.8, -55.0)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.11 – Number of heart failure cases, age-standardized prevalence rates (per 100,000), and percent change (%) of rates, 
in Brazil and its geographic regions, according to sex, in 1990 and 2023

1990 2023 Percent change of 
rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
433.011,8 (370.110,3; 

493.682,0)
956,8 (822,1; 1.086,4)

859.633,5 (772.152,8; 
951.471,9)

796,4 (718,3; 876,0) -16,8 (-23,0; -10,6)

North
21.153,3 (18.622,9; 

23.508,7)
829,2 (735,5; 928,0)

54.983,8 (49.264,9; 
60.425,7)

741,2 (661,9; 817,7) -10,6 (-16,6; -4,7)

Northeast
137.459,6 (117.524,6; 

157.582,4)
1.035,1 (881,9; 

1.193,8)
238.963,9 (214.776,2; 

269.175,9)
836,5 (753,4; 934,0) -19,2 (-24,7; -12,9)

Southeast
180.844,3 (154.519,1; 

205.760,9)
913,9 (790,8; 1.033,1)

365.396,8 (326.360,8; 
402.630,2)

776,3 (695,4; 852,1) -15,1 (-21,7; -8,1)

South
60.297,6 (52.356,7; 

67.583,9)
859,7 (756,2; 953,4)

123.663,2 (109.419,9; 
136.703,4)

744,2 (660,9; 823,1) -13,4 (-20,4; -6,1)

West-Central
33.257,0 (27.595,6; 

40.352,2)
1.307,3 (1.096,0; 

1.563,6)
76.625,9 (67.150,9; 

86.948,3)
952,9 (845,1; 1.073,9) -27,1 (-33,7; -20,1)

Female

Brazil
354.302,6 (305.618,3; 

412.793,3)
691,4 (591,9; 809,3)

828.910,5 (736.548,0; 
922.607,8)

615,0 (546,9; 679,2) -11,0 (-18,6; -3,8)

North
16.243,6 (14.395,6; 

18.072,7)
623,9 (549,5; 701,4)

46.595,0 (41.562,2; 
51.524,5)

583,2 (520,6; 650,0) -6,5 (-14,2; -0,2)

Northeast
107.368,1 (91.880,0; 

126.480,7)
716,6 (612,8; 852,0)

219.393,0 (196.591,3; 
245.011,0)

621,7 (558,2; 693,2) -13,3 (-21,5; -5,8)

Southeast
157.125,4 (134.956,7; 

182.096,9)
678,3 (583,7; 786,1)

375.173,5 (330.800,3; 
416.643,2)

612,4 (542,1; 675,9) -9,7 (-16,8; -2,2)

South
51.259,2 (44.296,5; 

58.610,9)
648,2 (560,9; 734,0)

123.491,3 (108.555,0; 
136.747,6)

591,5 (524,1; 651,0) -8,7 (-16,5; -1,1)

West-Central
22.306,2 (17.975,7; 

28.470,2)
888,1 (707,0; 1.143,5)

64.257,8 (55.582,5; 
74.966,9)

702,5 (613,1; 812,4) -20,9 (-29,9; -11,9)

Both

Brazil
787.314,4 (676.994,7; 

906.127,5)
813,5 (697,1; 934,6)

1.688.544,1 
(1.512.387,3; 
1.868.174,4)

695,2 (623,2; 765,3) -14,5 (-21,4; -7,9)

North
37.397,0 (32.956,4; 

41.184,7)
724,5 (640,9; 813,2)

101.578,7 (91.383,7; 
111.770,6)

658,7 (590,4; 729,2) -9,1 (-15,3; -3,0)

Northeast
244.827,8 (207.931,0; 

282.783,8)
865,7 (738,5; 1.011,2)

458.356,9 (411.698,6; 
514.974,9)

717,5 (647,0; 804,6) -17,1 (-23,7; -10,6)

Southeast
337.969,7 (289.355,0; 

388.138,3)
783,4 (674,8; 893,2)

740.570,3 (658.935,9; 
815.731,5)

683,4 (609,1; 751,3) -12,8 (-19,4; -5,7)

South
111.556,8 (96.796,8; 

126.073,4)
744,8 (650,3; 833,5)

247.154,5 (219.072,5; 
273.330,5)

658,8 (584,3; 724,5) -11,5 (-18,5; -5,4)

West-Central
55.563,2 (45.626,5; 

69.016,4)
1.099,7 (902,9; 

1.351,1)
140.883,7 (122.894,4; 

161.335,4)
818,3 (721,4; 927,3) -25,6 (-32,2; -18,3)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.12 – Prevalence of heart failure and YLD numbers and rates (per 100,000) due to heart failure, by age group, in Brazil, 
1990 and 2023, and percent change of rates in the period

Age group
1990 2023 Percent change 

of rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Prevalence

<5 years
64.337,5 (54.362,5; 

76.393,0)
380,9 (321,9; 452,3)

59.720,2 (50.282,9; 
70.210,5)

401,9 (338,4; 472,5) NA

5-14 years
76.947,3 (64.314,5; 

92.970,5)
216,3 (180,8; 261,3)

67.924,5 (55.525,7; 
82.253,7)

238,4 (194,9; 288,8) NA

15-49 years
174.837,8 (144.097,6; 

212.895,4)
227,5 (187,5; 277,0)

239.212,4 (204.253,5; 
274.764,1)

217,7 (185,9; 250,0) NA

50-69 years
210.701,7 (169.172,3; 

262.173,7)
1.338,6 (1.074,8; 

1.665,6)
455.379,6 (377.038,4; 

539.932,8)
1.042,6 (863,2; 

1.236,2)
NA

70+ years
260.490,1 (223.289,5; 

303.371,1)
6.093,3 (5.223,1; 

7.096,4)
866.307,3 (737.414,8; 

998.088,1)
5.713,4 (4.863,4; 

6.582,5)
NA

All ages
787.314,4 (676.994,7; 

906.127,5)
527,2 (453,4; 606,8)

1.688.544,1 
(1.512.387,3; 
1.868.174,4)

796,2 (713,1; 880,9) 51,0 (39,5; 62,5)

Age-standardized NA 813,5 (697,1; 934,6) NA 695,2 (623,2; 765,3) -14,5 (-21,4; -7,9)

YLDs

<5 years
5.965,8 (4.258,2; 

8.522,3)
35,3 (25,2; 50,5)

5.531,1 (3.896,2; 
7.921,1)

37,2 (26,2; 53,3) NA

5-14 years
7.292,9 (4.883,8; 

10.543,9)
20,5 (13,7; 29,6)

6.379,1 (4.331,5; 
9.368,5)

22,4 (15,2; 32,9) NA

15-49 years
14.583,4 (10.071,5; 

20.757,1)
19,0 (13,1; 27,0)

21.056,8 (14.706,1; 
29.705,8)

19,2 (13,4; 27,0) NA

50-69 years
16.171,7 (11.169,6; 

22.377,7)
102,7 (71,0; 142,2)

38.880,2 (27.137,0; 
53.924,7)

89,0 (62,1; 123,5) NA

70+ years
21.375,5 (14.424,0; 

30.025,9)
500,0 (337,4; 702,4)

76.094,9 (52.095,2; 
110.811,5)

501,9 (343,6; 730,8) NA

All ages
65.389,3 (45.034,0; 

90.186,2)
43,8 (30,2; 60,4)

147.942,1 (101.812,7; 
206.411,9)

69,8 (48,0; 97,3) 59,3 (48,3; 69,7)

Age-standardized NA 66,5 (45,7; 91,2) NA 61,2 (42,2; 85,5) -7,9 (-14,3; -2,5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 4.13 – DALYs due to heart failure: numbers, age-standardized rates (per 100,000, according to sex, in Brazil and its 
geographic regions, 1990 and 2023), and percent change (%) of rates in the period

1990 2023 Percent change of 
rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
35.290,8 (24.565,1; 

48.580,2)
76,6 (53,5; 

104,6)
74.481,8 (52.039,9; 

103.788,3)
69,3 (48,1; 97,6) -9,5 (-15,8; -3,7)

North
1.838,9 (1.255,2; 

2.577,6)
69,9 (48,6; 96,8) 4.943,8 (3.426,6; 6.888,1) 66,6 (45,7; 93,2) -4,8 (-10,5; 1,3)

Northeast
11.046,0 (7.668,2; 

15.144,5)
81,2 (56,8; 

109,4)
20.454,1 (14.224,3; 

28.060,4)
71,9 (50,1; 98,8) -11,5 (-18,2; -5,2)

Southeast
14.863,3 (10.388,8; 

20.698,4)
74,1 (52,1; 

102,3)
31.920,8 (22.585,9; 

44.493,9)
68,1 (47,9; 96,1) -8,1 (-14,8; -1,1)

South
5.043,9 (3.534,8; 

6.829,5)
70,9 (49,9; 96,8)

10.949,1 (7.537,2; 
15.516,7)

66,1 (45,5; 94,0) -6,7 (-13,6; 0,9)

West-Central
2.498,8 (1.694,6; 

3.519,7)
96,4 (66,0; 

135,1)
6.214,0 (4.247,2; 8.505,6) 78,1 (53,4; 108,3)

-19,0 (-26,2; 
-11,2)

Female

Brazil
30.098,5 (20.430,2; 

41.211,0)
57,8 (39,1; 80,3)

73.460,3 (50.538,4; 
103.003,3)

54,8 (37,8; 76,2) -5,3 (-12,1; 1,0)

North
1.459,3 (1.023,3; 

2.032,3)
54,4 (38,4; 74,4) 4.257,7 (2.934,0; 5.880,1) 53,2 (36,5; 73,3) -2,2 (-8,8; 4,1)

Northeast
9.063,9 (6.182,6; 

12.424,4)
59,4 (40,3; 82,2)

19.381,5 (13.439,2; 
26.618,2)

55,2 (38,3; 75,2) -7,0 (-14,6; -0,8)

Southeast
13.366,8 (9.093,1; 

18.349,0)
57,1 (38,8; 79,8)

33.302,4 (23.085,4; 
47.217,9)

54,7 (38,0; 76,9) -4,2 (-11,3; 3,1)

South
4.433,3 (2.980,1; 

6.093,3)
55,4 (36,9; 76,5)

11.109,0 (7.589,2; 
15.485,8)

53,4 (36,9; 73,9) -3,5 (-11,2; 2,9)

West-Central
1.775,3 (1.202,5; 

2.497,6)
68,8 (47,3; 96,6) 5.409,7 (3.683,9; 7.415,2) 59,6 (40,6; 81,7) -13,4 (-23,1; -5,2)

Both

Brazil
65.389,3 (45.034,0; 

90.186,2)
66,5 (45,7; 91,2)

147.942,1 (101.812,7; 
206.411,9)

61,2 (42,2; 85,5) -7,9 (-14,3; -2,5)

North
3.298,2 (2.269,9; 

4.608,0)
62,0 (43,4; 85,2) 9.201,5 (6.348,6; 12.647,4) 59,6 (41,0; 83,0) -3,8 (-9,0; 1,2)

Northeast
20.109,9 (13.828,9; 

27.506,7)
69,6 (47,8; 95,0)

39.835,6 (27.471,9; 
54.618,0)

62,6 (43,3; 85,6) -10,0 (-16,8; -4,4)

Southeast
28.230,0 (19.463,1; 

39.145,2)
64,7 (44,6; 89,1)

65.223,2 (45.340,7; 
92.151,4)

60,5 (42,0; 85,1) -6,4 (-12,5; -0,3)

South
9.477,1 (6.490,1; 

12.922,8)
62,4 (42,8; 85,8)

22.058,1 (15.139,7; 
30.994,8)

59,0 (40,4; 83,1) -5,5 (-12,6; 0,3)

West-Central
4.274,1 (2.865,9; 

6.024,0)
82,7 (56,6; 

116,0)
11.623,8 (7.974,7; 

16.059,2)
68,1 (46,8; 94,0) -17,7 (-25,1; -9,9)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 4.1 – Cardiomyopathy and myocarditis: (A) all-age prevalence by sex in Brazil, and (B) all-age prevalence in Brazil and its geographic 
regions, 1990-2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University 
of Washington.33
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Chart 4.2 – Cardiomyopathy and myocarditis age-standardized mortality rate, per 100,000 inhabitants, by sex, in Brazil, 1990-
2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University 
of Washington.33

Chart 4.3 – Age-standardized DALY (disability adjusted life year) rates, per 100,000, attributable to cardiomyopathy and myocarditis in Brazil and 
its geographic regions, 1990–2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33
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Chart 4.4 – Chagas disease age-standardized mortality rates, according to sex, in Brazil, from 1990 to 2023. Source: Data derived from Global 
Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 4.5 – Correlation between the 2023 sociodemographic index and the percent change of age-standardized mortality rates, per 100,000 
inhabitants, due to Chagas disease in the Brazilian Federative Units, from 1990 to 2023. Source: Data derived from Global Burden of Disease 
Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

-70%

-80%

-90%
0.60 0.65 0.70 0.75

Pe
rc

en
t c

ha
ng

e 
ag

e-
st

an
da

rd
ize

d 
de

at
h 

ra
te

 - 
19

90
 to

 2
02

3

Pearson correlation of -0.704 (p-value = 0.000)
SDI 2023

95



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Chart 4.6 – Spatial distribution of Chagas disease-related mortality rates (per 100,000 inhabitants) by states of residence in Brazil, 2000–2019. 
(A) Crude rates; (B) Age-adjusted rates. Source: Martins-Melo et al.128

Chart 4.7 – Chagas disease age-standardized DALY (disability-adjusted life year) rates per 100,000 in Brazil and its geographic regions, 1990–
2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 4.8 – Relative risk of heart failure mortality of all Brazilian municipalities in the following periods: 1996-2001 (A), 2002-2007 (B), 2008-
2012 (C), and 2013-2017 (D). Source: Cestari et al.144
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Chart 4.9 – Spatial distribution of moving averages of heart failure (HF) mortality rates of Brazilians over 50 years of age. Brazil, 1998 to 2019. 
Source: Arruda et al.145
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Chart 4.10 – Historical series of hospitalizations due to heart failure from January 2011 to June 2022. Source: Cruz et al.152
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Chart 4.11 – Historical lethality series of heart failure from 2011 to 2022. Source: Cruz et al.152
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CHAPTER 5 – VALVULAR HEART DISEASE

ICD-9 424; ICD-10 I34 to I38. 

See Tables 5.1 through 5.14 and Charts 5.1 through 5.9.

Abbreviations used in chapter 5

ARF Acute Rheumatic Fever

DALYs Disability-Adjusted Life Years

GBD Global Burden of Disease

ICD International Classification of Diseases

NRAVD Non-Rheumatic Aortic Valve Disease

NRMVD Non-Rheumatic Mitral Valve Disease

NROVD Other Non-Rheumatic Valve Disease

NRVD Non-Rheumatic Valve Disease

PBMVC
Percutaneous Balloon Mitral Valve 
Commissurotomy

RHD Rheumatic Heart Disease

SDI Sociodemographic Index

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

TAVI Transcatheter Aortic Valve Implantation

UI Uncertainty Interval

VHD Valvular Heart Disease

Valvular Heart Disease in Brazil: Rheumatic Heart Disease 
and Non-rheumatic Valve Heart Disease
•	 This updated analysis summarizes epidemiological patterns 

of valvular heart disease (VHD) in Brazil using recent 
relevant publications related to VHD in Brazil since 2022, 
with a focus – but not restricted to – epidemiological and 
population based-studies, and those related to healthcare 
utilization found in systematic literature search, costs and 
outcomes, in addition to Global Burden of Disease (GBD) 
2023158-160 estimates and trends in valvular procedures 
and related expenditures in the Brazilian Unified Health 
System (SUS). This chapter covers rheumatic heart disease 
(RHD) and non-rheumatic valve disease (NRVD), which 
includes non-rheumatic aortic valve disease (NRAVD), 
non-rheumatic mitral valve disease (NRMVD), and other 
non-rheumatic valve diseases (NROVD), i.e., those not 
included in the aforementioned categories.

Prevalence

Rheumatic Heart Disease

•	 Contemporary Brazilian population-based data on RHD 
are scarce. Most recent publications derive from targeted 
screening programs or clinical cohorts rather than nationally 

representative surveys. School-based echocardiographic 
screening studies, implemented in Southeast Brazil in 
2014, illustrate both the feasibility and the methodological 
sensitivity of latent RHD detection; simplified screening 
approaches may yield higher apparent prevalence that 
decreases after confirmatory standard echocardiography 
and expert adjudication.161-163

•	 According to modeled estimates from the GBD 2023 study, 
in Brazil there were 1,425,985.8 (95% UI, 1,158,391.9; 
1,729,730.5) prevalent cases of RHD in 2023, as compared 
to 928,994.8 (95% UI, 759,829.0; 1,091,063.6) in 1990, 
while the corresponding age-standardized prevalence rate 
decreased from 638.7 (95% UI, 528.3; 754.7) to 628.9 (95% 
UI, 504.6; 755.4) per 100,000, a percent change of -1.5% 
(95% UI, -4.1; 1.0) (Table 5.1). There was, however, an 8.1% 
increase in all-ages prevalence (Chart 5.1-A). At the national 
level, prevalence differed by sex: in 2023, females accounted 
for 742,692.0 (95% UI, 602,728.6; 904,309.3) cases, with a 
rate of 633.0 (95% UI, 511.2; 766.2) per 100,000, whereas 
males accounted for 683,293.8 (95% UI, 551,499.2; 
829,312.4) cases, with a rate of 623.4 (95% UI, 501.3; 756.3) 
per 100,000, percent changes of -1.7% (95% UI, -4.9; 1.5) in 
females and -1.5% (95% UI, -4.6; 1.4) in males. 

•	 Overall, these findings indicate that observed temporal 
and geographic differences likely reflect a combination of 
demographic aging and a shift of RHD to older ages, driven 
by several factors intrinsic to socioeconomic development, 
heterogeneous access to diagnostic and therapeutic 
resources, and broader socioeconomic gradients that 
continue to shape cardiovascular outcomes across Brazil.

•	 Regional heterogeneity was evident in 2023, with higher 
RHD prevalence rates across several macro-regions (North/
Northeast and West-Central parts), compared with lower 
rates in the South/Southeast. For reference, the 2023 
regional ranking (estimates for both sexes) was: Northeast, 
1,106.5 (95% UI, 881.7; 1,334.7); North, 1,103.6 (95% 
UI, 884.5; 1,340.0); West-Central, 929.3 (95% UI, 744.1; 
1,121.5); Southeast, 357.6 (95% UI, 292.8; 426.3); and 
South, 60.3 (95% UI, 51.6; 70.9) per 100,000 (Table 5.1). 

•	 At the Federative Unit level, the highest 2023 prevalence 
rates were observed in Minas Gerais, 1,122.9 (95% UI, 
901.3; 1,364.4), Rio Grande do Norte, 1,117.9 (95% 
UI, 882.1; 1,353.3), and Piaui, 1,117.1 (95% UI, 894.2; 
1,374.6), while the lowest rates were observed in Rio 
Grande do Sul, 49.1 (95% UI, 41.5; 57.8), Rio de Janeiro, 
50.3 (95% UI, 42.5; 59.2), and São Paulo, 50.8 (95% UI, 
43.0; 59.9) per 100,000 inhabitants. 

•	 Changes over time were also uneven across the Federative 
Units: the largest increases in prevalence rates occurred in 
Goiás, 0.7% (95% UI, -5.0; 6.9), Mato Grosso do Sul, 0.6% 
(95% UI, -5.0; 6.7), and Rondônia, 0.5% (95% UI, -5.0; 
6.3), while the largest decreases occurred in Rio Grande 
do Sul, -67.5% (95% UI, -70.7; -64.2), São Paulo, -67.0% 
(95% UI, -70.1; -63.9), and Rio de Janeiro, -64.0% (95% 
UI, -67.9; -59.7). The increases, however, were not directly 
related to socioeconomic indices, but decreases occurred 
in overall higher sociodemographic index (SDI) Federative 
Units (all-ages prevalence: Chart 5.1-B).
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•	 Age-specific patterns were, in general, consistent with the 
natural history of RHD, with higher prevalence rates in 
adulthood and peak rates in older adult strata in 2023, 
as compared to baseline. In the age-bracket analysis, the 
highest 2023 age-standardized prevalence rates were 
recorded in the 15-49-year age group, 920.6 (95% UI, 
722.4; 1,123.4), followed by the 50-69-year age group; 
the all-ages prevalence was 672.4 (95% UI, 546.2; 815.6) 
per 100,000 (Table 5.2). These age gradients highlight 
the cumulative sequelae of acute rheumatic fever (ARF) 
acquired earlier in life and underscore the importance of 
active case-finding, secondary prophylaxis, and long-term 
follow-up to prevent progression and late cardiovascular 
complications.

Non-Rheumatic Valve Heart Disease
•	 Recent Brazilian publications on NRVD have primarily 

focused on hospital-based cohorts, registries of valve 
interventions, and comparative analyses of procedural 
strategies, particularly for aortic stenosis and mitral 
disease.164-166 These studies are informative for treatment 
patterns, temporal analyses, healthcare utilization, and 
outcomes, but are not designed to quantify population 
prevalence; accordingly, updates of national prevalence 
estimates primarily rely on modeled data sources.

•	 According to GBD 2023, the NRVD prevalence in 
Brazil increased from 131,838.4 (95% UI, 114,152.5; 
152,244.1) cases in 1990 to 492,109.7 (95% UI, 
416,005.0; 576,511.6) in 2023, and the age-standardized 
prevalence rate rose from 151.4 (95% UI, 131.1; 175.2) 
to 186.3 (95% UI, 157.2; 218.2) per 100,000 inhabitants, 
a percent change of +23.0% (95% UI, 18.5; 27.6) (Table 
5.3). In 2023, there were 215,754.9 (95% UI, 181,645.7; 
250,344.9) prevalent cases among women, with a rate 
of 146.9 (95% UI, 124.1; 170.1) per 100,000, whereas, 
among men, there were 276,354.8 (95% UI, 233,369.7; 
329,409.1) cases, with a rate of 236.7 (95% UI, 199.1; 
282.3) per 100,000. The percent change of the age-
standardized rates was more pronounced among men, 
+26.4% (95% UI, 20.5; 31.8), than among women, 
+21.4% (95% UI, 16.3; 26.5). 

•	 There was also a consistent increase in all-ages prevalence 
rates, consistent for both sexes and all Brazilian regions 
(Chart 5.2-A and 5.2-B).

•	 Sex differences were generally consistent with higher 
prevalence at older ages in both sexes, reflecting the 
predominance of degenerative etiologies, markedly 
degenerative aortic valve disease. Such differences 
likely reflect a combination of demographic aging and 
heterogeneous access to diagnostic and therapeutic 
resources, with deep socioeconomic drivers of trends.

•	 As a reflection of these socioeconomic drivers of trends, in 
2023, the NRVD prevalence rates were higher in the South/
Southeast regions and the Distrito Federal, at a higher SDI 
strata, than in the North/Northeast, at a lower SDI strata.

•	 The regional ranking was as follows: South, 208.4 (95% 
UI, 176.0; 247.8); West-Central, 193.4 (95% UI, 161.6; 
228.4); Southeast, 191.6 (95% UI, 161.6; 227.3); North, 

174.6 (95% UI, 147.5; 203.9); and Northeast, 163.0 (95% 
UI, 137.6; 191.1) per 100,000 (both sexes; Table 5.3). 

•	 At the Federative Unit level, the highest rates were found 
in the Distrito Federal, 230.3 (95% UI, 187.5; 271.6), 
Santa Catarina, 215.1 (95% UI, 178.4; 254.3), and Rio 
Grande do Sul, 210.9 (95% UI, 177.1; 252.3) per 100,000. 
The lowest rates were observed in Piauí, 150.7 (95% UI, 
127.4; 172.1), Maranhão, 152.7 (95% UI, 130.0; 177.9), 
and Paraíba, 155.3 (95% UI, 133.1; 181.2) per 100,000. 

•	 From 1990 to 2023, the most pronounced age-standardized 
prevalence increases were observed in Tocantins, 31.5% 
(95% UI, 24.9; 39.1), Distrito Federal, 30.2% (95% UI, 
22.1; 38.3), and Ceará, 30.2% (95% UI, 23.2; 37.4), while 
the lowest percent increases were observed in Rondônia, 
16.4% (95% UI, 9.5; 23.5), Goiás, 16.4% (95% UI, 9.5; 
23.3), and Amazonas, 17.5% (95% UI, 11.4; 24.7). No 
Federative Unit had a decrease in age-standardized 
prevalence rates (both sexes).

•	 The NRAVD accounted for the most substantial share 
of NRVD prevalence. In 2023, according to modeled 
estimates from the GBD 2023 study, Brazil had 378,347.6 
(95% UI, 302,669.2; 463,214.0) prevalent cases, with 
a prevalence rate of 143.2 (95% UI, 114.1; 174.9) per 
100,000. In 1990, there were 92,280.8 (95% UI, 74,273.1; 
112,240.6) cases, rate of 106.4 (95% UI, 85.6; 130.4), and 
percent change of 34.7% (95% UI, 27.9; 41.5) (Table 5.4). 

•	 Sex-stratified estimates for NRAVD in 2023 showed 
158,646.1 (95% UI, 124,360.5; 194,715.5) cases 
in women versus 219,701.5 (95% UI, 176,957.9; 
272,701.8) in men, with discrepant rates of 107.8 (95% 
UI, 84.9; 132.1) and 188.3 (95% UI, 150.2; 233.6) per 
100,000, among women and men, respectively, an over 
75% difference.

•	 The NRMVD accounted for the second most prevalent 
form of NRVD. In 2023, according to modeled estimates 
from the GBD 2023 study, Brazil had 114,328.0 (95% 
UI, 105,657.7; 123,809.5) prevalent cases, with an age-
standardized prevalence rate of 43.3 (95% UI, 40.1; 46.8) 
per 100,000. In 1990, there were 39,683.3 (95% UI, 
36,641.8; 43,078.8) prevalent cases, with a rate of 45.3 
(95% UI, 41.8; 49.1) per 100,000. A percent change of 
-4.4% (95% UI, -6.0; -2.7) was observed in this period 
(Table 5.5). 

•	 The NROVD accounted for a much lower share of NRVD 
prevalence. In 2023, according to modeled estimates from 
the GBD 2023 study, Brazil had 468.4 (95% UI, 365.1; 
603.4) prevalent cases, with a prevalence rate of 0.2 (95% 
UI, 0.2; 0.3) per 100,000. In 1990, there were 82.1 (95% 
UI, 64.4; 103.9) cases, with a rate of 0.1 (95% UI, 0.1; 
0.1). The percent change of the rates in the period was 
+207.8% (95% UI, 181.4; 237.5).

•	 Age gradients were particularly steep for NRVD, with the 
highest prevalence rates concentrated in older age groups 
in 2023. In the age-bracket estimates, the highest 2023 
prevalence rates were observed in: 70+ years, 1,641.6 
(95% UI, 1,327.7; 1,969.7), a percent change of +36.7%; 
and 50-69 years, 486.6 (95% UI, 404.4; 581.9), a percent 
change of +21.8% (Table 5.6).
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•	 Such age gradients modeled were particularly marked 
for NRAVD, the main driver of trends, with the highest 
prevalence rates concentrated in older age groups in 2023: 
highest 2023 prevalence rates were observed in 70+ years, 
1,270.5 (95% UI, 954.2; 1,593.7), percent change of 
+51.8%, and 50-69 years, 375.2 (95% UI, 293.1–471.0), 
percent change of +32.0% (Table 5.7).

•	 Age gradients were also observed for NRMVD, with the 
highest prevalence rates in 2023 concentrated in the age 
bracket of 70+ years, 375.1 (95% UI, 340.2; 406.4), with 
a more stable pattern, percent change of +2.3%.

Mortality

Rheumatic Heart Disease
•	 Brazilian studies based on mortality information systems 

have described long-term declines in RHD mortality, 
consistent with improvements in prevention and access 
to care, though regional inequalities remain evident.167

•	 According to the GBD 2023, in Brazil there were 3,017.9 
(95% UI, 2,765.7; 3,225.2) deaths from RHD in 2023 
and 2,775.5 (95% UI, 2,533.0; 3,049.1) in 1990, with 
age-standardized mortality rates decreasing from 2.6 
(95% UI, 2.3; 2.8) to 1.2 (95% UI, 1.1; 1.3) per 100,000, 
a percent change of -54.2% (95% UI, -58.2; -49.6) (Table 
5.8, Chart 5.3-A). 

•	 In 2023, RHD mortality was 23% lower among males 
[deaths, 1,174.8 (95% UI, 1,057.3; 1,287.4); rate, 1.0 (95% 
UI, 0.9; 1.1) per 100,000] than among females [deaths, 
1,843.1 (95% UI, 1,674.2; 1,993.7); rate, 1.3 (95% UI, 
1.2; 1.4) per 100,000], and temporal trends differed slightly 
by sex: percent changes of -51.1% (95% UI, -57.3; -43.6) 
in males and -56.4% (95% UI, -61.7; -51.0) in females, 
although with overlapping of the uncertainty intervals. 

•	 Overall, these findings indicate that several components 
may have accounted for earlier diagnosis, primordial, 
primary, and secondary prophylaxis, and adequate 
treatment of advanced valvular sequelae. At country level, 
such trends have a deep socioeconomic component.

•	 Although age-standardized rates were relatively similar, 
state and regional distributions in 2023 indicated higher 
mortality rates in parts of the Northeast and West-Central 
regions, with the following regional ranking: West-Central, 
1.3 (95% UI, 1.2; 1.4); Northeast, 1.2 (95% UI, 1.0; 1.4); 
Southeast, 1.2 (95% UI, 1.0; 1.3); South, 1.1 (95% UI, 
1.0; 1.3); and North, 1.0 (95% UI, 0.9; 1.1) per 100,000 
(Table 5.8, Chart 5.3-B). 

•	 Regarding the Federative Units, the highest mortality rates 
were observed in Sergipe, 1.4 (95% UI, 1.1; 1.5), Goiás, 
1.4 (95% UI, 1.2; 1.6), and Distrito Federal, 1.4 (95% UI, 
1.1; 1.6) per 100,000, whereas the lowest were observed 
in Amapá, 0.8 (95% UI, 0.7; 0.9), Amazonas, 0.8 (95% UI, 
0.7; 1.0), and Piaui, 0.8 (95% UI, 0.6; 0.9). 

•	 With the overall decreasing rates across the Federative Units 
from 1990 to 2023, the steepest declines were observed 
in Distrito Federal, 64.5% (95% UI, -71.3; -56.5), São 
Paulo, 64.5% (95% UI, -68.3; -60.1), and Rio de Janeiro, 

59.1% (95% UI, -64.5; -53.2), in a similar pattern to age-
standardized prevalence rates (Table 5.8). There was a 
significant negative correlation between percent changes 
of age-standardized RHD mortality rates and the SDI of 
the Federative Units in 2023 (Chart 5.4).

Non-Rheumatic Valve Heart Disease
•	 The NRVD mortality is increasingly described through 

registries and hospital cohorts – particularly for aortic 
stenosis and transcatheter valve therapies – where 
outcomes are shaped by frailty, comorbidities, and 
periprocedural complications.164-166,168

•	 According to the GBD 2023, NRVD death counts in Brazil 
increased from 2,416.5 (95% UI, 2,197.6; 2,624.6) in 1990 
to 5,640.9 (95% UI, 5,047.5; 6,089.4) in 2023, although 
age-standardized mortality rates decreased from 2.8 (95% 
UI, 2.5; 3.1) to 2.2 (95% UI, 2.0; 2.4) per 100,000, a 
percent change of -22.1% (95% UI, -27.7; -14.7) (Table 
5.9, Chart 5.5-A). 

•	 In 2023, males accounted for 2,793.6 (95% UI, 2,542.8; 
3,029.7) NRVD deaths, rate of 2.5 (95% UI, 2.3; 2.7) 
per 100,000, as compared to 2,847.3 (95% UI, 2,457.6; 
3,165.0) deaths among females, rate of 1.9 (95% UI, 1.7; 
2.1) per 100,000. Over time, the percent changes of 
mortality rates differed by sex, with a more pronounced 
reduction among women, -27.6% (95% UI, -34.9; -19.3), 
as compared to men, -15.1% (95% UI, -24.2; -4.3). 

•	 Geographic gradients in 2023 showed higher NRVD 
mortality in the South and parts of the Southeast, with the 
following ranking by region: South, 2.9 (95% UI, 2.5; 3.2); 
Southeast, 2.2 (95% UI, 1.9; 2.4); West-Central, 2.2 (95% 
UI, 1.9; 2.4); North, 2.0 (95% UI, 1.7; 2.2); and Northeast, 
1.8 (95% UI, 1.5; 2.0) (Table 5.9, Chart 5.5-B). 

•	 Regarding the Federative Units, the highest mortality rates 
were recorded in Santa Catarina, 3.2 (95% UI, 2.8; 3.6), 
Rio Grande do Sul, 2.9 (95% UI, 2.5; 3.2), and Paraná, 
2.7 (95% UI, 2.3; 3.0). The lowest rates were recorded 
in Piaui, 1.4 (95% UI, 1.1; 1.6), Sergipe, 1.5 (95% UI, 
1.2; 1.7), and Paraíba, 1.5 (95% UI, 1.2; 1.7). The most 
significant increases were observed in Maranhão, 47.6% 
(95% UI, 12.7; 98.3), Ceará, 33.3% (95% UI, 9.0; 60.5), 
and Alagoas, 14.3% (95% UI, -6.8; 43.3), while the steepest 
declines were observed in Bahia, 50.4% (95% UI, -58.4; 
-40.5), Distrito Federal, 35.6% (95% UI, -46.2; -21.1), 
and São Paulo, 27.3% (95% UI, -33.7; -20.2). This pattern 
was clearly socioeconomically driven, with pronounced 
increases in poorer areas, where the demographic transition 
shows a late pattern. There was a significant negative 
correlation between percent changes of age-standardized 
NRVD mortality rates and the SDI of the Federative Units 
in 2023 (Chart 5.6-A).

•	 Similarly to prevalence trends, NRAVD was the subgroup 
that contributed more substantially to NRVD mortality in 
Brazil. In 2023, there were 4,061.4 (95% UI, 3,597.7; 
4,433.8) deaths attributed to NRAVD, with an age-
standardized mortality rate of 1.6 (95% UI, 1.4; 1.7) per 
100,000. In 1990, there were 1,632.0 (95% UI, 1,460.9; 
1,808.8) deaths attributed to NRAVD and a rate of 2.0 
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(95% UI, 1.7; 2.2), with a percent change of -19.8% (95% 
UI, -25.8; -11.7) in the period (Table 5.10). Sex-stratified 
mortality in 2023 showed 2,125.7 (95% UI, 1,927.5; 
2,318.6) male deaths and 1,935.7 (95% UI, 1,614.5; 
2,190.1) female deaths, a 9.8% difference, as opposed to 
that observed for RHD. Similarly to NRVD, at the Federative 
Unit level, there was a significant negative correlation 
between percent changes of age-standardized NRAVD 
mortality rates and the SDI (Chart 5.6-B).

•	 Mortality associated with NRMVD was substantially 
lower as compared to that associated with NRAVD, with 
1,495.8 (95% UI, 1,313.3; 1,629.9) deaths in 2023 and 
age-standardized mortality rate of 0.6 (95% UI, 0.5 - 0.6) 
per 100,000. In 1990, there were 763.8 (95% UI, 676.2; 
848.7) deaths, with a rate of 0.8 (95% UI, 0.7; 0.9) per 
100,000. In addition, there was a more pronounced rate 
reduction, with a percent change of -29.4% (95% UI, -37.6; 
-18.8) (Table 5.11). Sex-stratified mortality in 2023 showed 
considerably fewer fatal events among men, 634.2 (95% 
UI, 563.7; 720.6), as compared to women, 861.6 (95% 
UI, 731.1; 982.0).

•	 For NROVD, conversely, modeled mortality was substantially 
low, with only 83.7 (95% UI, 41.5; 203.6) deaths recorded 
in 2023, with an extremely low mortality rate for both 
men and women, possibly related to lower prevalence, 
challenges in coding and qualification of specific causes 
of death.

Burden of Diease

Rheumatic Heart Disease
•	 According to the GBD 2023, the RHD DALYs in Brazil were 

157,687.6 (95% UI, 130,544.2; 196,593.4) in 2023 as 
compared to 164,456.0 (95% UI, 143,297.6; 192,774.8) 
in 1990. In the period, the DALY rates decreased from 
123.4 (95% UI, 108.0; 142.1) to 65.9 (95% UI, 54.1; 83.3) 
per 100,000, a percent change of -46.6% (95% UI, -52.0; 
-40.6) (Table 5.12). 

•	 In 2023, DALY counts and age-standardized rates were 
considerably lower among males [DALYs, 68,559.9 (95% 
UI, 54,816.4; 86,583.2); rate, 60.9 (95% UI, 48.5; 77.2)] 
than among females [DALYs, 89,127.7 (95% UI, 75,826.8; 
109,013.6); rate, 70.3 (95% UI, 59.2; 87.2)], with sex-
specific percent changes of -42.7% (95% UI, -49.8; -36.3) 
and -49.6% (95% UI, -55.2; -42.6), respectively, from 1990 
to 2023 (Chart 5.7-A). These trends followed a temporal 
pattern similar to that of the modeled mortality rates.

•	 As for mortality, subnational patterns mirrored mortality 
gradients, with higher DALY rates in the Northeast and parts 
of the West-Central regions. The 2023 regional ranking was 
as follows: Northeast, 91.4 (95% UI, 70.4; 118.8); West-
Central, 84.0 (95% UI, 66.8; 109.3); North, 83.1 (95% UI, 
63.8; 113.6); Southeast, 52.0 (95% UI, 44.9; 61.6); and 
South, 36.2 (95% UI, 32.1; 39.5) (Table 5.12). 

•	 The Federative Units with the highest age-standardized 
DALY rates were Pernambuco, 97.7 (95% UI, 76.7; 126.0), 
Sergipe, 96.8 (95% UI, 74.7; 125.8), and Bahia, 96.4 (95% 

UI, 75.8; 124.0), while the lowest rates were observed 
in Rio Grande do Sul, 28.7 (95% UI, 25.6; 31.8), Rio de 
Janeiro, 34.8 (95% UI, 31.1; 38.4), and São Paulo, 35.4 
(95% UI, 31.7; 38.7) (Chart 5.7-B). Temporal changes were 
heterogeneous, with the least pronounced reductions in 
Maranhão, -13.7% (95% UI, -28.4; 4.7), Amapá, -19.5% 
(95% UI, -28.3; -10.3), and Ceará, -20.2% (95% UI, -32.4; 
-10.1), contrasting with the steepest declines in São Paulo, 
-70.2% (95% UI, -73.5; -66.6), Distrito Federal, -68.6% 
(95% UI, -73.9; -61.8), and Rio de Janeiro, -65.7% (95% 
UI, -69.7; -61.5), reinforcing the socioeconomically-driven 
pattern of RHD (Table 5.12).

Non-Rheumatic Valve Heart Disease
•	 Conversely, according to the GBD 2023, NRVD DALY 

counts increased from 74,178.5 (95% UI, 67,752.1; 
80,327.3) in 1990 to 127,678.4 (95% UI, 117,102.4; 
136,510.2) in 2023, while DALY rates decreased from 
71.8 (95% UI, 65.5; 77.9) to 49.3 (95% UI, 45.1; 52.8) 
per 100,000, a percent change of -31.4% (95% UI, -35.8; 
-24.3) in the period (Table 5.13). 

•	 In 2023, males experienced 68,059.9 (95% UI, 63,364.5; 
73,777.8) DALYs, with a rate of 58.3 (95% UI, 54.2; 63.3) 
per 100,000, while females experienced 59,618.6 (95% 
UI, 53,058.1; 65,256.6) DALYs with a rate of 41.6 (95% UI, 
37.2; 45.6) per 100,000. The percent changes of rates were 
-26.3% (95% UI, -33.8; -17.1) and -35.8% (95% UI, -42.4; 
-28.0), respectively (Chart 5.8-A). The all-ages prevalence, 
on the other hand, increased 21.2% (95% UI, 12.2; 34.5). 
The trends were overall similar to those of mortality, 
showing a pattern of disproportionately higher DALY rates 
at older ages, as shown in the age-bracket analysis.

•	 In this setting, the slightest decrease in age-standardized 
DALY rates was observed in the 70+ age group, -4.6% (95% 
UI, -11.5; 3.4), contrasting with pronounced reductions at 
younger ages (Table 5.6).

•	 In 2023, the NRVD DALY rates were generally higher in the 
South and parts of the Southeast region, with the following 
regional ranking: South, 61.5 (95% UI, 55.8–67.0); West-
Central, 50.0 (95% UI, 44.2; 55.2); Southeast, 49.0 (95% 
UI, 44.7; 53.0); North, 46.2 (95% UI, 42.0; 50.9); and 
Northeast, 42.5 (95% UI, 36.2; 48.6) per 100,000, with an 
opposed trend as compared to that of RHD (Table 5.13). 
At the Federative Unit level, the highest DALY rates were 
observed in Santa Catarina, 66.4 (95% UI, 59.1; 73.5), Rio 
Grande do Sul, 61.4 (95% UI, 55.4; 67.4), and Mato Grosso 
do Sul, 58.6 (95% UI, 51.0; 66.8), whereas the lowest were 
modeled for Piaui, 33.5 (95% UI, 28.3; 39.7), Sergipe, 35.1 
(95% UI, 29.7; 40.6), and Paraíba, 35.5 (95% UI, 30.1; 
40.5), also following a socioeconomic pattern, considering 
the inverse trends of the RHD and NRVD determinants. 

•	 DALY rate changes varied widely across the Federative 
Units, with the largest increases in Maranhão, 38.1% (95% 
UI, 1.9; 88.9), Ceará, 31.5% (95% UI, 7.6; 57.3), and 
Tocantins, 18.3% (95% UI, -2.0; -43.9), while the steepest 
declines were observed in Bahia, 47.5% (95% UI, -56.4; 
-37.4), Distrito Federal, 43.1% (95% UI, -52.3; -31.6), and 
São Paulo, 40.5% (95% UI, -45.3; -34.9) (Chart 5.8‑B). 
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Thus, the sociodemographic pattern of burden of 
disease was not as straightforward as that of mortality, 
although the overall steepest decreases were observed 
in wealthier regions.

•	 Trends were driven mainly by NRAVD, for which DALYs 
in 2023 totaled 86,860.5 (95% UI, 78,471.6; 94,206.2) 
with an age-standardized rate of 33.5 (95% UI, 30.2; 
36.3) per 100,000. In 1990, there were 46,951.0 (95% 
UI, 42,570.3; 52,062.5) DALYs due to NRAVD, rate of 
47.2 (95% UI, 42.8; 52.4) per 100,000, and percent 
change of -29.1% (95% UI, -34.6; -21.5) from 1990 to 
2023 (Table 5.14). In contrast, the all-ages DALY rates 
increased from 31,4 (95% UI, 28,5; 34,9) per 100,000 
in 1990 to 41,0 (95% UI, 37,0; 44,4) in 2023, a marked 
30.3% increase. In 2023, males accounted for a higher 
proportion of DALY counts, 49,988.9 (95% UI, 45,697.8; 
54,667.6), as compared to females, 36,871.6 (95% UI, 
32,069.9; 40,829.4) (Table 5.7, Charts 5.9-A and 5.9-B).

•	 Similarly to the main driver of NRVD, the NRAVD age-
standardized DALY rates decreased disproportionately 
across ages, with a slight 2.5% (95% UI, -10.0; 5.9) 
decrease in individuals aged 70+, especially men 
(Table 5.7).

•	 For NRMVD, DALYs in 2023 totaled 38,609.5 (95% 
UI, 34,948.5; 41,550.1) with an age-standardized 
DALY rate of 14.9 (95% UI, 13.5; 16.1) per 100,000. 
In 1990, DALYs due to NRMVD totaled 26,511.3 (95% 
UI, 23,266.7; 29,491.9), with a rate of 24.0 (95% UI, 
21.1; 26.7) per 100,000, and a percent change of rates 
of -37.7% (95% UI, -45.4; -28.9) in the period, not much 
different from NRAVD. In contrast with NRVD, there 
was only a slight, non-significant increase in the all-ages 
DALY rates, 2.5% (-10.8; 17.1), showing a more stable 
pattern. Again, older individuals had a less pronounced 
reduction of DALY rates (12,4%), compared to 49.4% 
among those aged 15-49 years.

Recent Publications

Acute Rheumatic Fever and Rheumatic Heart Disease
•	 High-quality Brazilian studies have substantially advanced 

understanding of the contemporary epidemiology and 
clinical trajectory of ARF and RHD. A recent analysis of 
11,061 ARF hospitalizations in SUS found 65 deaths, 
with 53% being male. The highest hospitalization rates 
were among those aged 10-14 years, while deaths were 
more common in the 15-19 age group. Hospitalizations 
were greater among non-white individuals and largely 
occurred in the Northeast region.169

•	 Populat ion-based echocardiographic screening 
investigations conducted in school-aged children and 
adolescents consistently demonstrate that latent RHD 
is several-fold more frequent than clinically diagnosed 
disease, with reported crude prevalences ranging from 
10 to more than 40 cases per 1,000 screened individuals 
when simplified screening protocols are applied.163,170,171 
However, these same studies show that prevalence 
estimates decline sharply – often by 50% or more – 

after confirmatory expert review using standardized 
World Heart Federation criteria in Brazil,168 highlighting 
the critical influence of diagnostic methodology and 
adjudication on population estimates.163,172 In addition, 
the implementation of family screening for individuals 
with known RHD, especially in vulnerable settings, 
holds promise as a tool for targeted, more cost-effective 
case-finding strategies.173 These findings indicate that 
subclinical RHD remains common in endemic settings, 
but that careful phenotyping is essential to avoid 
overestimation and misclassification. 

•	 Clinical cohort studies further elucidate the downstream 
burden of RHD in Brazil. Analyses of patients undergoing 
mitral valve interventions – particularly percutaneous 
balloon mitral valve commissurotomy (PBMVC) and 
surgical mitral valve replacement – consistently report 
a predominance of young and middle-aged women, 
who typically account for 60-70% of treated cases.174-177 
Despite progressive reductions in periprocedural 
mortality, these cohorts reveal substantial residual 
morbidity, including high rates of atrial fibrillation, need 
for anticoagulation, and repeat interventions during 
long-term follow-up.161,174-176 In several series, more 
than one-third of patients required ongoing specialist 
care or reintervention within 10 years, underscoring 
the chronic nature of RHD and its sustained impact on 
healthcare systems. Collectively, the Brazilian literature 
depicts a scenario in which declining mortality coexists 
with a persistent, resource-intensive disease burden, 
underscoring the importance of secondary prevention, 
timely referral, and structured long-term care pathways.

Non-Rheumatic Valve Heart Disease
•	 Recent Brazilian publications on NRVD have focused 

predominantly on degenerative aortic and mitral valve 
disease, reflecting demographic aging and improved 
survival from other cardiovascular conditions. Registry-
based analyses of surgical and transcatheter aortic valve 
implantation (TAVI) document progressive increases 
in patient age and comorbidity burden, with mean 
or median ages frequently exceeding 75 years in 
contemporary cohorts.164,165,168,178 

•	 Despite this rising clinical complexity, these studies 
consistently report improvements in short-term 
outcomes, with in-hospital or 30-day mortality rates 
generally below 5-8% in recent periods, particularly in 
high-volume centers and among patients treated with 
transcatheter approaches, and with the viable possibility 
of safe early discharge following TAVI with minimalist 
approach in the public system.164,165,168,178 These trends 
reflect advances in patient selection, procedural 
techniques, and perioperative care.

•	 Parallel evidence from studies of degenerative mitral 
valve disease highlights marked heterogeneity in referral 
patterns, access to advanced therapies, and procedural 
choice across Brazil.174,176,179,180 The availability of 
catheter-based interventions for degenerative mitral 
valve disease is overall low, and the public health system 
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does not reimburse edge-to-edge repair for functional 
mitral regurgitation. Surgical series indicate that surgical 
valve repair – associated with better functional outcomes 
– is more frequently performed in specialized and high-
volume centers, whereas delayed referral and higher 
rates of valve replacement are observed in less-resourced 
regions with impaired access to care.175,178 Observational 
cohorts further suggest that patients referred at 
more advanced stages of disease experience worse 
postoperative outcomes and more extended hospital 
stays, emphasizing the importance of early diagnosis 
and equitable access to specialized care, as well as the 
development of excellence centers for VHD and RHD, to 
concentrate efforts towards population-based screening, 
prophylaxis, and interventional approaches.181,182 

•	 Taken together, the Brazilian literature on NRVD portrays 
a health system facing growing demand driven by 
population aging, with improving procedural outcomes 
but persistent regional disparities that have direct 
implications for service organization and workforce 
planning.164,166,168

Healthcare Utilization and Costs
•	 Patterns of healthcare utilization for VHD in Brazil, as 

captured by SUS administrative data, show marked 
temporal variation from 2008 to 2024, reflecting 
long-term epidemiological transitions, procedural 
shifts, and the impact of the COVID-19 pandemic. 
The analysis focuses on three key procedures central 
to the management of VHD in the public health 
system: surgical valve procedures, PBMVC, and clinical 
admissions associated with VHD.

Surgical valve Procedures
•	 In 2008, the SUS financed 12,201 surgical open valve 

procedures, and, in 2013, 13,067 procedures, the 
highest annual volume observed in the study period. 
Over the subsequent decade, procedure volumes 
declined steadily, then rose to 12,771 in 2019, before 
a sharp pandemic-related contraction. In 2020, the 
number of surgical valve procedures fell to 9,198, 
followed by a further decrease to 8,808 in 2021. The 
volumes increased thereafter, with 11,030 procedures 
performed in 2022, 12,020 in 2023, and 12,784 in 
2024 (Table 1.4).

•	 Despite this long-term reduction in procedural volume 
(1.5% from 2008 to 2023), total expenditures increased 
substantially. In 2008, SUS spending on heart valve 
surgery totaled approximately R$ 352 million, rising 
to almost R$ 407 million in 2024. Notably, the post-
pandemic years were characterized by a divergence 
between volume and expenditure. Although procedure 
counts in 2019 and 2024 were almost the same, total 
spending considerably exceeded pre-pandemic levels, 
indicating a marked increase in per-procedure costs and 
possibly wider coverage of higher-complexity and more 
expensive procedures (Tables 1.4 and 1.6).

•	 Sex-stratified data show a persistent male predominance 
in surgical valve procedures, despite the prevalence and 
importance of RHD, which is more prevalent among 
women. In 2008, 6,127 procedures were performed in 
men and 6,074 in women, while in 2023 these numbers 
were 6,375 for men and 5,645 for women. Both 
sexes experienced similar pandemic-related declines 
and partial recovery, suggesting system-wide service 
disruption rather than sex-specific barriers to access.

Percutaneous Balloon Mitral Valve Commissurotomy
•	 Utilization patterns for PBMVC differed substantially 

from those observed for surgical valve procedures. 
In 2008, SUS financed 477 PBMVC procedures, a 
number that peaked in 2009 (511) and then declined 
progressively, reaching 195 procedures in 2019. During 
the pandemic, volumes decreased further to 129 
procedures in 2020, followed by partial recovery to 159 
in 2021, 167 in 2022, 181 in 2023, and 178 in 2024. 
Overall, valvuloplasty volumes fell by 62.1% between 
2008 and 2023, associated with higher costs of balloons 
and adjunct devices, which became under-reimbursed 
by the public health system (Table 1.4).

•	 In contrast to surgical procedures, total expenditures for 
PBMVC remained outstandingly low in absolute terms 
throughout the study period. SUS spending decreased 
substantially from approximately R$ 8.70 million in 2008 
to approximately R$ 2,16 million in 2024, reflecting the 
relatively low unit cost and short hospital stays associated 
with the procedure, but mainly the low rates of procedures 
per inhabitant in Brazil (0.15/100,000) and the underfunding 
of PBMVC despite the high rates of RHD. Even in years 
of higher activity, valvuloplasty accounted for a negligible 
proportion of total valve surgery expenditures (Table 1.6).

•	 Consistent with RHD gender patterns, sex-specific 
valvuloplasty patterns were striking and stable over time. 
Women consistently accounted for most procedures, 
reflecting the epidemiology of rheumatic mitral stenosis. 
In 1990, 380 procedures were performed in women as 
compared to 97 in men, and, in 2024, women accounted 
for 143 procedures versus 38 in men, corresponding 
to a female share of approximately 70% in both years.

Clinical Admissions Related to Valvular Heart Disease
•	 Similarly to that observed for surgical and percutaneous 

valvular procedures, the total number of admissions 
related to VHD clinical management at the SUS declined 
substantially from 3,237 in 2008 to 1,943 in 2023 (a 
40% decrease), with a peak of 4,156 in 2009 (Table 
1.3). The numbers declined dramatically during the 
COVID-19 period, reaching as low as 1,536 and 1,628 
in 2020 and 2021, respectively. The costs adjusted for 
inflation were similar at the beginning and end of the 
period (approximately R$ 2.9 million in 2008 and almost 
R$ 2.8 million in 2024) (Table 1.5).

•	 Taken together, SUS administrative data illustrate a 
healthcare system facing divergent pressures across the 
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spectrum of VHD care. Surgical valve procedures show a 
sustained decline in volume but a near-doubling of total 
expenditures between 2008 and 2024, indicating rising 
procedural complexity and increasing financial burden 
per case. Conversely, PBMVC demonstrates a marked 
long-term reduction in utilization with minimal fiscal 
impact, presumably consistent with the epidemiological 
transition, but mainly due to suboptimal access to 

care and discrepancies between reimbursement 
and procedure’s cost. The sharp service disruption 
observed in 2020-2021 and the incomplete recovery 
through 2024 highlight ongoing challenges in restoring 
elective cardiovascular care capacity within SUS. These 
utilization and cost patterns provide essential context 
for interpreting epidemiological trends and for planning 
future investments in VHD services in Brazil.   
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Table 5.1 – Rheumatic heart disease prevalence in Brazil, regions, and Federative Units, by sex, in 1990 and 2023: number, 
age-standardized rates, and percent change of the rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent 
change 

(95% UI)
Sex

Brazil
455.454,6 
(367.005,7; 
539.588,6)

633,1 (520,9; 753,3)
683.293,8 
(551.499,2; 
829.312,4)

623,4 (501,3; 756,3)
-1,5 (-4,6; 

1,4)
Male

North region
51.736,4 (40.692,6; 

62.928,8)
1.100,7 (880,3; 

1.340,4)
104.675,8 (83.285,6; 

129.445,6)
1.095,1 (874,9; 

1.350,1)
-0,5 (-5,5; 

5,4)
Male

Acre
2.110,1 (1.660,0; 

2.560,1)
1.096,3 (862,2; 

1.351,2)
5.003,2 (3.957,4; 

6.201,6)
1.095,5 (870,1; 

1.359,8)
-0,1 (-8,7; 

9,0)
Male

Amapá
1.363,9 (1.057,6; 

1.696,3)
1.085,8 (853,2; 

1.343,9)
4.312,0 (3.382,1; 

5.245,3)
1.080,4 (850,0; 

1.310,2)
-0,5 (-8,3; 

9,6)
Male

Amazonas
10.629,8 (8.248,7; 

13.125,5)
1.104,5 (869,6; 

1.363,8)
23.596,1 (18.683,6; 

28.963,4)
1.096,8 (874,6; 

1.352,9)
-0,7 (-8,3; 

8,7)
Male

Pará
25.453,2 (19.900,7; 

31.553,9)
1.102,6 (889,7; 

1.351,1)
49.300,2 (39.468,0; 

60.240,5)
1.096,9 (880,2; 

1.332,1)
-0,5 (-8,7; 

10,0)
Male

Rondônia
6.164,1 (4.826,1; 

7.453,0)
1.090,7 (866,6; 

1.328,1)
9.503,4 (7.460,8; 

11.715,9)
1.090,8 (857,6; 

1.337,5)
0,0 (-7,8; 

7,3)
Male

Roraima
1.274,2 (1.011,0; 

1.570,3)
1.091,4 (884,8; 

1.338,8)
3.824,8 (2.957,5; 

4.660,0)
1.087,6 (845,0; 

1.322,9)
-0,4 (-7,4; 

9,6)
Male

Tocantins
4.741,1 (3.672,9; 

5.815,8)
1.104,0 (872,0; 

1.370,1)
9.136,2 (7.201,6; 

11.263,1)
1.097,7 (863,7; 

1.355,6)
-0,6 (-9,4; 

10,8)
Male

Northeast 
region

212.892,4 
(168.743,3; 
256.936,3)

1.094,9 (880,8; 
1.334,0)

319.476,9 
(255.483,2; 
390.677,3)

1.092,2 (871,6; 
1.322,5)

-0,2 (-3,7; 
3,5)

Male

Alagoas
12.638,6 (9.863,4; 

15.254,7)
1.100,2 (885,0; 

1.346,7)
17.902,2 (14.178,1; 

22.164,4)
1.093,2 (867,0; 

1.350,1)
-0,6 (-9,2; 

6,6)
Male

Bahia
59.660,8 (46.550,6; 

72.926,8)
1.086,0 (867,4; 

1.332,7)
81.945,4 (64.721,3; 

99.325,5)
1.084,7 (860,6; 

1.326,9)
-0,1 (-8,2; 

8,6)
Male

Ceará
31.502,3 (24.797,6; 

38.341,1)
1.093,2 (856,0; 

1.330,2)
52.051,8 (41.293,0; 

63.236,8)
1.094,4 (870,5; 

1.335,8)
0,1 (-7,9; 

8,7)
Male

Maranhão
24.034,1 (18.790,2; 

29.249,4)
1.093,8 (857,3; 

1.338,3)
39.821,1 (31.953,0; 

48.475,3)
1.090,4 (875,9; 

1.327,1)
-0,3 (-9,9; 

10,2)
Male

Paraíba
15.933,7 (12.633,4; 

19.478,3)
1.105,5 (891,5; 

1.348,2)
23.425,8 (18.362,7; 

28.915,2)
1.104,8 (870,8; 

1.357,6)
-0,1 (-8,7; 

8,9)
Male

Pernambuco
36.111,9 (27.974,6; 

44.164,9)
1.090,6 (853,1; 

1.338,3)
51.835,3 (40.841,8; 

62.956,8)
1.082,5 (858,8; 

1.310,6)
-0,7 (-8,0; 

9,6)
Male

Piaui
13.137,8 (10.148,1; 

16.069,5)
1.121,7 (873,2; 

1.378,7)
19.788,1 (15.973,2; 

24.256,0)
1.114,8 (895,6; 

1.370,4)
-0,6 (-8,0; 

8,5)
Male

Rio Grande do 
Norte

12.319,5 (9.631,0; 
14.852,2)

1.109,2 (888,9; 
1.335,1)

19.793,1 (15.617,6; 
24.466,9)

1.104,6 (870,7; 
1.363,9)

-0,4 (-8,3; 
8,8)

Male

Sergipe
7.553,6 (5.927,4; 

9.204,5)
1.097,7 (861,8; 

1.330,0)
12.914,2 (10.252,1; 

16.003,9)
1.094,9 (870,3; 

1.358,6)
-0,2 (-8,3; 

8,5)
Male

Southeast 
region

130.210,1 
(107.649,2; 
153.850,2)

417,8 (350,1; 492,6)
164.930,1 
(134.910,8; 
199.569,5)

357,0 (288,2; 428,6)
-14,6 (-20,2; 

-8,9)
Male

Espírito Santo
14.236,1 (11.066,1; 

17.426,6)
1.089,3 (861,5; 

1.330,1)
22.691,0 (17.905,7; 

27.926,5)
1.087,2 (862,5; 

1.328,3)
-0,2 (-7,3; 

7,3)
Male
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Minas Gerais
88.150,1 (68.744,0; 

108.477,1)
1.118,2 (891,2; 

1.385,2)
124.434,4 (99.792,3; 

154.629,9)
1.116,1 (889,9; 

1.385,7)
-0,2 (-7,9; 

7,6)
Male

Rio de Janeiro
7.599,2 (6.534,9; 

8.688,2)
129,8 (112,5; 147,5)

4.691,5 (3.918,1; 
5.692,0)

48,7 (41,2; 57,9)
-62,5 (-66,9; 

-57,1)
Male

São Paulo
20.224,7 (17.693,4; 

22.923,1)
148,5 (130,5; 167,4)

13.113,2 (10.924,9; 
15.579,5)

49,6 (41,7; 58,6)
-66,6 (-70,0; 

-62,8)
Male

South region
16.015,4 (13.988,2; 

18.143,1)
166,0 (146,0; 187,6)

10.704,7 (9.057,9; 
12.684,9)

58,3 (50,0; 68,7)
-64,9 (-68,5; 

-61,0)
Male

Paraná
6.875,5 (5.942,8; 

7.827,0)
185,6 (160,6; 211,0)

4.585,1 (3.838,9; 
5.483,5)

66,9 (57,0; 79,5)
-64,0 (-68,2; 

-59,6)
Male

Rio Grande 
do Sul

6.295,1 (5.560,2; 
7.209,4)

156,5 (138,7; 177,9)
3.492,0 (2.935,1; 

4.170,4)
50,2 (42,8; 59,6)

-67,9 (-71,3; 
-63,8)

Male

Santa Catarina
2.844,8 (2.490,1; 

3.237,5)
147,4 (130,8; 167,4)

2.627,6 (2.228,5; 
3.137,5)

58,1 (49,8; 68,3)
-60,6 (-64,9; 

-55,8)
Male

West-Central 
region

44.600,3 (35.368,8; 
53.674,0)

940,6 (756,4; 
1.148,0)

83.506,4 (66.175,4; 
103.104,5)

922,5 (732,3; 
1.128,7)

-1,9 (-7,0; 
3,4)

Male

Distrito 
Federal

936,6 (805,4; 
1.070,3)

149,7 (131,6; 169,7)
917,0 (771,5; 

1.080,5)
62,9 (53,6; 73,7)

-58,0 (-62,6; 
-54,0)

Male

Goiás
22.558,2 (18.039,4; 

27.798,3)
1.095,9 (883,7; 

1.354,4)
43.463,6 (33.870,6; 

54.514,6)
1.103,4 (867,5; 

1.377,9)
0,7 (-8,4; 

9,5)
Male

Mato Grosso
11.207,6 (8.701,4; 

13.535,5)
1.094,1 (858,8; 

1.323,8)
22.624,6 (17.819,1; 

27.872,1)
1.089,4 (859,5; 

1.336,8)
-0,4 (-9,3; 

7,7)
Male

Mato Grosso 
do Sul

9.897,9 (7.902,7; 
11.992,0)

1.101,9 (877,4; 
1.340,4)

16.501,2 (13.072,7; 
20.050,3)

1.100,8 (869,5; 
1.330,7)

-0,1 (-7,9; 
10,6)

Male

Brazil
473.540,1 
(391.525,7; 
557.392,3)

643,7 (533,2; 756,1)
742.692,0 
(602.728,6; 
904.309,3)

633,0 (511,2; 766,2)
-1,7 (-4,9; 

1,5)
Female

North region
48.643,9 (39.048,6; 

58.340,2)
1.107,8 (887,2; 

1.358,7)
107.334,4 (85.871,4; 

131.309,5)
1.111,0 (893,1; 

1.356,1)
0,3 (-3,6; 

4,4)
Female

Acre
1.981,1 (1.590,7; 

2.372,9)
1.104,4 (887,7; 

1.347,9)
5.080,2 (4.027,7; 

6.147,8)
1.108,8 (882,1; 

1.341,6)
0,4 (-8,3; 

8,9)
Female

Amapá
1.333,4 (1.047,6; 

1.605,6)
1.102,2 (880,1; 

1.345,1)
4.509,9 (3.564,6; 

5.519,8)
1.105,7 (876,7; 

1.354,6)
0,3 (-8,0; 

9,4)
Female

Amazonas
10.326,2 (8.242,2; 

12.634,4)
1.112,4 (894,5; 

1.379,1)
24.193,7 (19.311,3; 

29.667,7)
1.117,8 (896,6; 

1.370,9)
0,5 (-6,0; 

7,8)
Female

Pará
24.169,0 (19.521,7; 

29.258,5)
1.108,6 (890,8; 

1.355,4)
50.391,6 (39.991,8; 

61.731,7)
1.110,5 (884,0; 

1.359,2)
0,2 (-7,2; 

7,7)
Female

Rondônia
5.514,6 (4.387,1; 

6.690,6)
1.099,6 (888,7; 

1.359,1)
9.929,2 (7.808,7; 

12.294,9)
1.105,4 (871,5; 

1.361,7)
0,5 (-7,6; 

8,6)
Female

Roraima
935,4 (745,1; 

1.151,7)
1.090,6 (871,4; 

1.337,3)
3.830,5 (3.012,2; 

4.619,5)
1.095,8 (869,6; 

1.315,8)
0,5 (-7,0; 

8,8)
Female

Tocantins
4.384,2 (3.486,2; 

5.327,4)
1.109,2 (880,2; 

1.343,9)
9.399,3 (7.488,9; 

11.453,5)
1.112,2 (882,6; 

1.349,1)
0,3 (-7,7; 

8,3)
Female

Northeast 
region

226.571,0 
(180.341,5; 
270.519,0)

1.116,2 (892,0; 
1.349,9)

354.199,8 
(283.935,3; 
436.379,9)

1.117,0 (892,4; 
1.369,3)

0,1 (-3,8; 
3,2)

Female

Alagoas
13.306,2 (10.529,5; 

16.027,6)
1.117,6 (881,2; 

1.358,2)
20.363,6 (16.323,6; 

25.332,4)
1.119,0 (900,8; 

1.385,2)
0,1 (-6,7; 

8,3)
Female

Bahia
62.113,1 (48.949,1; 

74.891,3)
1.110,8 (896,7; 

1.348,6)
91.537,5 (73.752,4; 

111.707,4)
1.112,8 (892,3; 

1.348,0)
0,2 (-8,2; 

7,7)
Female
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Ceará
34.611,5 (27.444,9; 

42.020,7)
1.119,8 (897,7; 

1.373,1)
57.296,8 (45.820,5; 

69.443,8)
1.118,0 (885,1; 

1.346,1)
-0,2 (-7,8; 

7,2)
Female

Maranhão
24.272,4 (19.019,4; 

29.091,4)
1.105,5 (875,5; 

1.354,5)
42.351,5 (33.844,8; 

52.372,8)
1.107,2 (883,7; 

1.367,1)
0,2 (-7,2; 

7,9)
Female

Paraíba
17.442,7 (13.966,0; 

21.205,8)
1.117,5 (893,6; 

1.377,9)
25.733,4 (20.582,5; 

31.715,3)
1.122,3 (904,4; 

1.373,7)
0,4 (-5,6; 

8,8)
Female

Pernambuco
39.968,0 (31.889,1; 

48.798,9)
1.120,6 (892,3; 

1.363,8)
59.570,1 (47.639,0; 

72.161,5)
1.122,0 (891,1; 

1.348,3)
0,1 (-8,9; 

8,1)
Female

Piaui
13.689,1 (10.849,8; 

16.570,3)
1.120,3 (891,8; 

1.374,9)
20.887,5 (16.755,2; 

26.060,5)
1.116,7 (894,8; 

1.387,8)
-0,3 (-9,2; 

7,8)
Female

Rio Grande do 
Norte

13.242,5 (10.579,2; 
16.205,9)

1.127,7 (904,8; 
1.381,6)

21.752,6 (17.159,5; 
26.548,6)

1.127,4 (889,3; 
1.363,5)

0,0 (-7,5; 
8,2)

Female

Sergipe
7.925,3 (6.295,6; 

9.671,4)
1.120,7 (900,7; 

1.371,1)
14.706,8 (11.983,8; 

17.941,9)
1.121,7 (915,5; 

1.363,5)
0,1 (-7,5; 

8,0)
Female

Southeast 
region

136.866,1 
(115.032,8; 
158.462,2)

423,5 (358,8; 484,0)
179.960,8 
(148.192,8; 
217.617,4)

357,8 (293,6; 431,7)
-15,5 (-21,2; 

-8,6)
Female

Espírito Santo
14.202,2 (11.269,2; 

17.205,1)
1.103,7 (889,5; 

1.329,2)
24.643,6 (19.622,9; 

30.373,0)
1.112,1 (890,8; 

1.371,1)
0,8 (-8,5; 

8,9)
Female

Minas Gerais
88.728,0 (70.202,0; 

107.679,5)
1.117,6 (891,7; 

1.333,4)

133.148,6 
(108.595,7; 
165.192,0)

1.127,2 (909,2; 
1.392,8)

0,9 (-8,2; 
10,3)

Female

Rio de Janeiro
10.062,7 (8.722,2; 

11.561,4)
149,8 (131,0; 172,3)

6.050,0 (5.030,3; 
7.065,5)

52,2 (44,1; 60,8)
-65,2 (-69,3; 

-60,3)
Female

São Paulo
23.873,1 (20.731,8; 

26.967,9)
159,7 (139,6; 180,7)

16.118,5 (13.342,7; 
19.113,9)

52,3 (43,9; 61,5)
-67,3 (-70,6; 

-63,8)
Female

South region
17.532,2 (15.306,1; 

19.807,8)
168,2 (147,3; 189,9)

12.820,2 (10.741,7; 
15.198,5)

62,6 (53,2; 73,7)
-62,8 (-66,8; 

-58,8)
Female

Paraná
7.933,4 (6.832,5; 

9.111,0)
203,5 (176,6; 232,4)

6.116,7 (5.101,1; 
7.338,3)

79,7 (67,2; 95,4)
-60,8 (-65,5; 

-55,9)
Female

Rio Grande 
do Sul

6.615,2 (5.730,5; 
7.438,4)

147,7 (128,3; 166,2)
3.802,8 (3.142,6; 

4.477,5)
48,6 (40,7; 57,1)

-67,1 (-70,7; 
-63,6)

Female

Santa Catarina
2.983,6 (2.574,8; 

3.403,3)
145,3 (127,0; 164,6)

2.900,7 (2.441,0; 
3.419,2)

57,9 (48,9; 68,0)
-60,1 (-64,6; 

-55,7)
Female

West-Central 
region

43.926,9 (35.213,1; 
52.733,1)

947,9 (767,9; 
1.144,3)

88.376,7 (71.425,3; 
108.625,1)

934,1 (752,7; 
1.137,5)

-1,5 (-6,2; 
3,8)

Female

Distrito 
Federal

1.710,4 (1.451,0; 
1.984,9)

230,0 (196,6; 265,9)
1.791,0 (1.495,5; 

2.155,3)
99,3 (83,7; 117,2)

-56,8 (-62,1; 
-51,8)

Female

Goiás
22.489,4 (17.854,7; 

27.665,8)
1.115,4 (889,8; 

1.386,9)
46.223,8 (37.509,3; 

57.073,7)
1.120,4 (906,8; 

1.367,8)
0,5 (-7,4; 

8,0)
Female

Mato Grosso
10.150,7 (8.030,7; 

12.246,2)
1.104,5 (880,8; 

1.350,7)
22.960,0 (18.293,0; 

28.055,7)
1.110,4 (890,1; 

1.353,4)
0,5 (-6,7; 

7,6)
Female

Mato Grosso 
do Sul

9.576,5 (7.529,8; 
11.753,9)

1.101,4 (872,5; 
1.353,5)

17.401,9 (13.901,2; 
21.382,2)

1.112,2 (886,5; 
1.365,1)

1,0 (-7,2; 
10,4)

Female

Brazil
928.994,8 
(759.829,0; 
1.091.063,6)

638,7 (528,3; 754,7)
1.425.985,8 
(1.158.391,9; 
1.729.730,5)

628,9 (504,6; 755,4)
-1,5 (-4,1; 

1,0)
Both

North region
100.380,4 (80.557,3; 

120.663,5)
1.103,6 (887,8; 

1.351,9)

212.010,1 
(169.257,3; 
258.366,5)

1.103,6 (884,5; 
1.340,0)

0,0 (-3,4; 
3,8)

Both
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Acre
4.091,2 (3.232,7; 

4.911,4)
1.099,2 (873,4; 

1.330,3)
10.083,3 (8.053,2; 

12.363,0)
1.102,9 (882,6; 

1.354,1)
0,3 (-5,3; 

7,2)
Both

Amapá
2.697,4 (2.117,0; 

3.240,5)
1.094,1 (867,7; 

1.330,7)
8.821,9 (7.012,5; 

10.700,5)
1.093,9 (872,3; 

1.334,1)
0,0 (-5,7; 

6,5)
Both

Amazonas
20.956,0 (16.685,3; 

25.286,7)
1.108,0 (887,9; 

1.362,8)
47.789,9 (37.935,1; 

58.316,1)
1.108,0 (887,8; 

1.357,6)
0,0 (-5,0; 

5,1)
Both

Pará
49.622,2 (40.097,0; 

60.311,0)
1.105,3 (893,7; 

1.364,2)
99.691,8 (80.056,6; 

121.052,1)
1.104,2 (886,2; 

1.335,0)
-0,1 (-6,3; 

6,5)
Both

Rondônia
11.678,7 (9.247,3; 

14.106,9)
1.092,6 (871,4; 

1.324,6)
19.432,6 (15.448,4; 

23.743,4)
1.098,5 (873,4; 

1.338,8)
0,5 (-5,0; 

6,3)
Both

Roraima
2.209,6 (1.752,2; 

2.704,5)
1.089,5 (874,6; 

1.328,7)
7.655,3 (6.025,3; 

9.281,3)
1.092,0 (866,4; 

1.320,1)
0,2 (-4,8; 

6,5)
Both

Tocantins
9.125,3 (7.239,0; 

11.008,8)
1.105,6 (875,9; 

1.337,6)
18.535,5 (14.760,2; 

22.519,4)
1.105,2 (885,1; 

1.343,1)
0,0 (-6,1; 

6,3)
Both

Northeast 
region

439.463,3 
(351.152,9; 
527.900,5)

1.106,8 (893,3; 
1.337,7)

673.676,7 
(539.801,8; 
816.872,4)

1.106,5 (881,7; 
1.334,7)

0,0 (-2,6; 
2,4)

Both

Alagoas
25.944,9 (20.493,3; 

30.659,8)
1.109,8 (887,0; 

1.325,3)
38.265,8 (30.866,3; 

47.704,6)
1.108,5 (887,8; 

1.378,2)
-0,1 (-6,3; 

5,1)
Both

Bahia
121.774,0 (96.983,6; 

147.348,7)
1.099,5 (886,5; 

1.332,1)

173.482,9 
(139.208,4; 
210.233,4)

1.100,4 (873,5; 
1.332,5)

0,1 (-5,4; 
6,6)

Both

Ceará
66.113,8 (52.250,3; 

79.946,8)
1.107,8 (883,8; 

1.347,2)
109.348,6 (87.345,6; 

132.193,1)
1.108,1 (876,5; 

1.341,8)
0,0 (-5,5; 

6,0)
Both

Maranhão
48.306,6 (37.678,7; 

58.207,4)
1.099,7 (864,5; 

1.318,8)
82.172,6 (65.738,7; 

100.650,7)
1.100,1 (879,4; 

1.346,6)
0,0 (-6,4; 

6,2)
Both

Paraíba
33.376,3 (26.961,0; 

40.441,1)
1.113,0 (898,6; 

1.349,6)
49.159,3 (39.618,3; 

59.837,4)
1.115,6 (892,1; 

1.355,5)
0,2 (-5,4; 

5,8)
Both

Pernambuco
76.080,0 (60.548,4; 

92.065,5)
1.107,8 (887,2; 

1.358,1)
111.405,3 (88.488,4; 

134.704,7)
1.105,1 (874,4; 

1.327,4)
-0,2 (-6,0; 

5,5)
Both

Piaui
26.826,9 (21.095,8; 

32.435,8)
1.121,1 (886,8; 

1.388,3)
40.675,6 (32.750,1; 

50.109,9)
1.117,1 (894,2; 

1.374,6)
-0,4 (-6,2; 

6,2)
Both

Rio Grande do 
Norte

25.562,0 (20.363,3; 
30.647,9)

1.119,9 (897,9; 
1.365,4)

41.545,7 (32.929,6; 
50.553,6)

1.117,9 (882,1; 
1.353,3)

-0,2 (-5,8; 
5,9)

Both

Sergipe
15.478,9 (12.301,7; 

18.813,0)
1.110,6 (892,8; 

1.348,6)
27.621,0 (22.476,6; 

33.763,7)
1.110,7 (898,7; 

1.356,9)
0,0 (-5,2; 

5,9)
Both

Southeast 
region

267.076,2 
(222.098,8; 
312.684,5)

420,6 (353,8; 488,4)
344.890,9 
(285.383,6; 
412.262,1)

357,6 (292,8; 426,3)
-15,0 (-19,8; 

-10,1)
Both

Espírito Santo
28.438,3 (22.354,3; 

34.055,4)
1.097,0 (872,6; 

1.330,2)
47.334,6 (37.641,4; 

58.272,3)
1.101,1 (878,1; 

1.348,6)
0,4 (-6,7; 

6,0)
Both

Minas Gerais
176.878,2 
(139.126,1; 
214.160,0)

1.118,6 (890,7; 
1.358,0)

257.583,0 
(209.535,0; 
316.514,3)

1.122,9 (901,3; 
1.364,4)

0,4 (-5,1; 
7,3)

Both

Rio de Janeiro
17.661,9 (15.343,2; 

20.141,7)
139,8 (122,9; 160,4)

10.741,5 (8.957,0; 
12.727,1)

50,3 (42,5; 59,2)
-64,0 (-67,9; 

-59,7)
Both

São Paulo
44.097,8 (38.662,4; 

49.833,1)
153,7 (135,5; 172,2)

29.231,7 (24.382,1; 
34.931,7)

50,8 (43,0; 59,9)
-67,0 (-70,1; 

-63,9)
Both
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South region
33.547,6 (29.306,7; 

37.923,4)
166,7 (146,9; 187,1)

23.524,9 (19.905,0; 
27.846,7)

60,3 (51,6; 70,9)
-63,8 (-67,4; 

-60,2)
Both

Paraná
14.808,9 (12.885,9; 

16.888,6)
194,7 (170,0; 220,4)

10.701,8 (8.990,8; 
12.828,0)

73,3 (62,6; 86,7)
-62,3 (-66,4; 

-57,6)
Both

Rio Grande 
do Sul

12.910,3 (11.279,9; 
14.607,6)

151,2 (132,6; 170,8)
7.294,8 (6.145,4; 

8.670,7)
49,1 (41,5; 57,8)

-67,5 (-70,7; 
-64,2)

Both

Santa Catarina
5.828,5 (5.105,7; 

6.627,8)
145,9 (129,3; 163,3)

5.528,3 (4.680,6; 
6.599,4)

57,7 (49,3; 67,9)
-60,4 (-64,2; 

-56,4)
Both

West-Central 
region

88.527,3 (70.864,0; 
106.318,7)

943,7 (763,3; 
1.153,3)

171.883,1 
(137.229,4; 
209.586,0)

929,3 (744,1; 
1.121,5)

-1,5 (-4,8; 
2,1)

Both

Distrito 
Federal

2.646,9 (2.277,2; 
3.035,5)

191,9 (166,2; 219,8)
2.708,1 (2.273,8; 

3.195,7)
82,3 (69,8; 96,3)

-57,1 (-61,6; 
-52,7)

Both

Goiás
45.047,6 (35.839,7; 

55.258,6)
1.105,2 (880,9; 

1.356,7)
89.687,4 (70.787,4; 

108.965,9)
1.113,1 (875,0; 

1.341,3)
0,7 (-5,0; 

6,9)
Both

Mato Grosso
21.358,4 (16.755,0; 

25.497,2)
1.097,4 (872,0; 

1.321,9)
45.584,6 (36.531,5; 

56.490,2)
1.100,2 (886,8; 

1.356,3)
0,3 (-5,2; 

5,8)
Both

Mato Grosso 
do Sul

19.474,4 (15.740,9; 
23.676,9)

1.100,9 (889,3; 
1.340,8)

33.903,1 (27.175,9; 
41.089,6)

1.107,6 (880,9; 
1.347,0)

0,6 (-5,0; 
6,7)

Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.2 – Rheumatic heart disease prevalence, deaths, and disability-adjusted life years (DALYs) by age group in Brazil, both 
sexes, 1990 and 2023: number, rate, and percent change of rates

Measure Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023 Number 
(95% UI)

2023 Rate 
(95% UI)

Percent change 
(95% UI) Age

Deaths Brazil 20,4 (16,8; 25,0) 0,1 (0,1; 0,1) 3,8 (3,1; 4,6) 0,0 (0,0; 0,0) -78,7 (-84,1; -72,7)
under 5 
years

Deaths Brazil
167,7 (143,3; 

193,6)
0,5 (0,4; 0,5) 23,6 (19,4; 28,7) 0,1 (0,1; 0,1) -82,4 (-86,2; -78,5) 5-14 years

Deaths Brazil
1.237,8 (1.119,8; 

1.368,5)
1,6 (1,5; 1,8)

678,0 (624,0; 
731,6)

0,6 (0,6; 0,7) -61,7 (-65,9; -57,5) 15-49 years

Deaths Brazil
860,0 (765,8; 

946,9)
5,5 (4,9; 6,0)

1.187,5 
(1.119,4; 
1.256,9)

2,7 (2,6; 2,9) -50,2 (-54,9; -44,4) 50-69 years

Deaths Brazil
489,8 (435,0; 

548,7)
11,5 (10,2; 

12,8)
1.125,1 (963,7; 

1.233,5)
7,4 (6,4; 8,1) -35,2 (-41,8; -28,4) 70+ years

Deaths Brazil
2.775,5 (2.533,0; 

3.049,1)
1,9 (1,7; 2,0)

3.017,9 
(2.765,7; 
3.225,2)

1,4 (1,3; 1,5) -23,4 (-31,2; -15,6) All ages

Deaths Brazil 2,6 (2,3; 2,8) 1,2 (1,1; 1,3) -54,2 (-58,2; -49,6)
Age-

standardized

DALYs Brazil
2.253,1 (1.857,4; 

2.721,0)
13,3 (11,0; 

16,1)
660,2 (495,1; 

827,3)
4,4 (3,3; 5,6) -66,7 (-74,5; -58,9)

under 5 
years

DALYs Brazil
19.241,1 
(15.871,2; 
23.000,9)

54,1 (44,6; 
64,7)

6.116,7 (4.378,7; 
8.864,0)

21,5 (15,4; 
31,1)

-60,3 (-68,3; -51,1) 5-14 years

DALYs Brazil
102.758,0 
(87.787,8; 
125.189,5)

133,7 (114,2; 
162,9)

83.235,8 
(63.248,1; 
112.599,5)

75,7 (57,6; 
102,5)

-43,4 (-50,6; -35,6) 15-49 years

DALYs Brazil
31.825,6 
(28.443,2; 
35.414,5)

202,2 (180,7; 
225,0)

48.694,9 
(43.688,5; 
54.603,0)

111,5 (100,0; 
125,0)

-44,9 (-48,9; -39,5) 50-69 years

DALYs Brazil
8.378,3 (7.541,2; 

9.270,8)
196,0 (176,4; 

216,9)

18.980,0 
(16.625,9; 
20.804,7)

125,2 (109,7; 
137,2)

-36,1 (-41,6; -30,6) 70+ years

DALYs Brazil
164.456,0 
(143.297,6; 
192.774,8)

110,1 (96,0; 
129,1)

157.687,6 
(130.544,2; 
196.593,4)

74,4 (61,6; 
92,7)

-32,5 (-38,6; -26,3) All ages

DALYs Brazil 123,4 (108,0; 142,1)
65,9 (54,1; 

83,3)
-46,6 (-52,0; -40,6)

Age-
standardized

Prevalence Brazil
8.482,0 (6.161,4; 

11.132,7)
50,2 (36,5; 

65,9)

6.203,4 
(4.145,6; 
8.648,0)

41,7 (27,9; 
58,2)

-16,9 (-25,2; -10,4)
under 5 
years

Prevalence Brazil
115.192,0 
(78.664,4; 
166.400,5)

323,8 (221,1; 
467,7)

85.079,9 
(55.342,8; 
123.649,1)

298,7 (194,3; 
434,1)

-7,8 (-12,8; -4,3) 5-14 years

Prevalence Brazil
681.193,9 
(545.282,7; 
818.865,8)

886,4 (709,5; 
1.065,5)

1.011.654,6 
(793.899,4; 
1.234.491,7)

920,6 (722,4; 
1.123,4)

3,9 (-0,4; 7,9) 15-49 years

Prevalence Brazil
107.120,7 
(90.060,8; 
129.873,3)

680,5 (572,2; 
825,1)

271.868,5 
(226.168,6; 
333.341,4)

622,4 (517,8; 
763,2)

-8,5 (-12,4; -4,9) 50-69 years
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Prevalence Brazil
17.006,1 
(13.961,9; 
20.378,1)

397,8 (326,6; 
476,7)

51.179,4 
(40.852,8; 
63.947,5)

337,5 (269,4; 
421,7)

-15,1 (-18,4; -11,9) 70+ years

Prevalence Brazil
928.994,8 
(759.829,0; 
1.091.063,6)

622,1 (508,8; 
730,6)

1.425.985,8 
(1.158.391,9; 
1.729.730,5)

672,4 (546,2; 
815,6)

8,1 (1,6; 13,1) All ages

Prevalence Brazil 638,7 (528,3; 754,7)
628,9 (504,6; 

755,4)
-1,5 (-4,1; 1,0)

Age-
standardized

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.3 – Non-rheumatic valve disease prevalence in Brazil, regions, and Federative Units, by sex, 1990 and 2023: number, 
age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023 
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
75.290,3 (64.401,5; 

88.302,4)
187,3 (161,0; 

220,5)

276.354,8 
(233.369,7; 
329.409,1)

236,7 (199,1; 
282,3)

26,4 (20,5; 31,8) Male

North region
3.400,3 (2.901,8; 

3.936,3)
175,3 (148,4; 

203,9)
16.345,9 (13.791,7; 

19.235,8)
220,4 (184,3; 

259,4)
25,7 (19,9; 31,9) Male

Acre
149,1 (127,0; 

173,5)
169,5 (142,5; 

197,0)
718,4 (594,6; 

860,7)
220,3 (180,7; 

264,3)
29,9 (19,5; 41,7) Male

Amapá 83,4 (71,3; 97,2)
190,9 (159,6; 

223,0)
593,8 (490,4; 

692,2)
229,5 (188,2; 

269,0)
20,2 (10,1; 28,8) Male

Amazonas
703,3 (599,5; 

815,3)
187,8 (156,4; 

219,3)
3.323,0 (2.744,4; 

3.975,4)
229,5 (188,8; 

272,3)
22,2 (13,2; 31,5) Male

Pará
1.674,1 (1.442,0; 

1.945,9)
169,5 (144,7; 

199,6)
7.522,9 (6.290,9; 

8.775,2)
211,1 (176,7; 

248,3)
24,5 (15,9; 34,4) Male

Rondônia
386,2 (323,2; 

454,8)
186,1 (156,4; 

219,0)
1.853,7 (1.517,3; 

2.206,5)
228,3 (186,1; 

269,3)
22,7 (13,3; 32,2) Male

Roraima 56,8 (48,1; 66,2)
177,1 (148,6; 

207,5)
466,0 (387,7; 

550,5)
220,6 (181,7; 

258,0)
24,5 (16,7; 34,4) Male

Tocantins
347,4 (297,5; 

405,5)
171,0 (146,0; 

199,0)
1.868,0 (1.560,9; 

2.200,0)
233,8 (195,9; 

275,5)
36,7 (27,3; 46,6) Male

Northeast 
region

18.674,4 (16.185,9; 
21.484,5)

161,2 (138,4; 
185,5)

61.512,4 (51.532,1; 
73.156,9)

208,1 (173,7; 
247,5)

29,1 (23,5; 34,3) Male

Alagoas
945,7 (809,8; 

1.092,1)
152,9 (132,3; 

176,0)
3.027,5 (2.498,1; 

3.550,4)
200,5 (166,5; 

234,3)
31,2 (20,5; 42,5) Male

Bahia
5.172,0 (4.402,4; 

5.975,9)
167,9 (142,3; 

194,5)
17.168,7 (14.295,5; 

20.636,1)
210,0 (174,4; 

252,2)
25,0 (16,3; 34,3) Male

Ceará
2.871,0 (2.466,1; 

3.372,1)
157,1 (134,7; 

183,1)
10.363,8 (8.711,7; 

12.417,4)
213,2 (179,0; 

256,1)
35,7 (26,6; 47,5) Male

Maranhão
1.739,3 (1.494,9; 

2.001,6)
148,9 (128,1; 

172,3)
6.291,7 (5.362,2; 

7.465,8)
195,7 (166,6; 

232,3)
31,4 (23,0; 42,2) Male

Paraíba
1.635,5 (1.390,0; 

1.922,1)
154,2 (130,7; 

180,9)
4.398,3 (3.684,2; 

5.276,1)
196,0 (164,2; 

234,7)
27,1 (18,1; 38,3) Male

Pernambuco
3.418,0 (2.914,4; 

4.021,0)
167,9 (142,5; 

196,5)
10.345,6 (8.612,8; 

12.151,1)
219,5 (182,2; 

258,1)
30,8 (20,9; 40,3) Male

Piaui
1.027,1 (865,6; 

1.197,8)
153,9 (129,5; 

180,6)
3.611,8 (3.053,3; 

4.224,3)
191,5 (161,4; 

223,9)
24,4 (16,1; 34,3) Male

Rio Grande 
do Norte

1.258,7 (1.080,0; 
1.488,2)

168,2 (143,9; 
198,3)

4.087,4 (3.377,0; 
4.806,9)

220,0 (181,4; 
258,6)

30,8 (21,5; 41,9) Male

Sergipe
607,1 (516,1; 

714,8)
161,5 (136,3; 

191,1)
2.217,5 (1.857,6; 

2.583,3)
202,5 (168,9; 

236,1)
25,4 (16,7; 34,5) Male

Southeast 
region

35.814,2 (30.616,5; 
42.069,0)

197,7 (168,9; 
233,8)

128.547,3 
(108.285,8; 
155.038,6)

244,6 (204,8; 
294,2)

23,7 (15,5; 31,7) Male

Espírito 
Santo

1.308,4 (1.115,4; 
1.526,0)

190,9 (161,2; 
222,8)

5.635,0 (4.633,5; 
6.731,5)

243,6 (200,7; 
289,2)

27,6 (16,9; 37,0) Male

Minas Gerais
8.277,3 (6.996,4; 

9.774,6)
186,5 (157,4; 

221,1)
30.536,9 (25.208,7; 

36.541,9)
227,0 (188,1; 

270,6)
21,7 (13,0; 32,3) Male
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Rio de 
Janeiro

7.595,3 (6.460,0; 
8.942,4)

189,4 (161,5; 
220,3)

23.721,8 (19.645,8; 
28.404,5)

235,7 (195,2; 
280,9)

24,4 (14,1; 35,2) Male

São Paulo
18.633,1 (15.991,8; 

22.099,7)
207,5 (176,8; 

249,2)
68.653,7 (57.076,3; 

83.773,1)
256,9 (213,0; 

311,8)
23,8 (12,9; 33,9) Male

South region
13.348,7 (11.275,3; 

15.787,6)
208,8 (175,7; 

247,8)
49.670,4 (41.600,2; 

60.190,2)
263,0 (220,8; 

317,9)
25,9 (18,1; 33,4) Male

Paraná
4.646,7 (3.896,3; 

5.449,2)
198,4 (166,2; 

234,8)
17.488,7 (14.450,2; 

21.053,3)
252,3 (208,8; 

301,4)
27,2 (15,8; 38,0) Male

Rio Grande 
do Sul

6.232,2 (5.221,7; 
7.406,4)

216,9 (180,0; 
257,8)

20.411,5 (16.966,8; 
24.560,2)

268,4 (223,5; 
322,0)

23,8 (13,3; 34,0) Male

Santa 
Catarina

2.469,8 (2.100,3; 
2.914,6)

209,8 (179,3; 
246,3)

11.770,2 (9.682,6; 
14.371,9)

270,5 (222,9; 
329,3)

28,9 (17,8; 39,3) Male

West-Central 
region

4.052,7 (3.439,9; 
4.698,3)

192,5 (163,4; 
225,6)

20.278,8 (16.967,5; 
24.114,9)

243,3 (202,6; 
288,8)

26,4 (19,8; 34,0) Male

Distrito 
Federal

601,0 (502,9; 
707,1)

229,0 (193,3; 
270,3)

3.986,9 (3.249,1; 
4.734,4)

304,5 (245,3; 
365,3)

33,0 (22,2; 43,5) Male

Goiás
1.854,4 (1.571,0; 

2.162,8)
188,8 (159,0; 

220,0)
8.572,9 (7.118,9; 

10.149,0)
228,8 (191,8; 

271,9)
21,2 (10,2; 32,0) Male

Mato Grosso
732,4 (617,9; 

856,0)
178,5 (151,0; 

207,6)
4.126,3 (3.412,1; 

4.898,4)
231,6 (191,3; 

272,8)
29,7 (20,4; 39,9) Male

Mato Grosso 
do Sul

864,9 (725,4; 
1.009,4)

194,0 (162,8; 
227,4)

3.592,7 (2.948,9; 
4.327,8)

239,9 (198,8; 
287,5)

23,7 (14,4; 33,8) Male

Brazil
56.548,1 (49.821,4; 

64.174,8)
121,0 (105,0; 

136,9)

215.754,9 
(181.645,7; 
250.344,9)

146,9 (124,1; 
170,1)

21,4 (16,3; 26,5) Female

North region
2.182,5 (1.927,9; 

2.482,1)
112,0 (98,0; 

127,0)
10.652,0 (9.177,7; 

12.309,7)
132,6 (113,3; 

153,5)
18,4 (13,6; 26,3) Female

Acre 82,4 (71,3; 93,1)
107,8 (93,3; 

121,8)
466,4 (390,2; 

544,4)
132,7 (110,8; 

154,8)
23,1 (14,6; 30,5) Female

Amapá 64,2 (56,5; 73,4)
119,8 (104,5; 

138,9)
405,6 (349,0; 

480,3)
140,9 (121,0; 

166,6)
17,6 (9,8; 25,6) Female

Amazonas
453,0 (390,6; 

520,6)
117,3 (100,7; 

134,9)
2.184,0 (1.832,5; 

2.526,9)
134,0 (112,8; 

155,0)
14,3 (7,7; 22,7) Female

Pará
1.156,5 (1.018,2; 

1.315,3)
109,7 (96,2; 

124,9)
5.037,6 (4.374,7; 

5.925,1)
128,6 (111,2; 

150,9)
17,3 (10,6; 29,0) Female

Rondônia
195,4 (171,9; 

222,5)
120,9 (105,1; 

139,4)
1.164,2 (984,6; 

1.363,7)
140,6 (119,3; 

165,1)
16,4 (7,9; 24,6) Female

Roraima 30,5 (26,9; 35,2)
118,7 (102,6; 

136,9)
310,3 (261,9; 

362,3)
145,3 (123,1; 

168,4)
22,4 (14,0; 32,2) Female

Tocantins
200,5 (175,3; 

229,0)
107,4 (93,0; 

121,2)
1.084,0 (925,1; 

1.255,1)
134,6 (114,8; 

155,3)
25,3 (17,3; 34,2) Female

Northeast 
region

13.980,2 (12.307,7; 
15.872,6)

105,7 (92,8; 
119,9)

47.118,7 (40.491,1; 
53.965,1)

127,3 (109,5; 
146,0)

20,5 (14,8; 25,8) Female

Alagoas
721,7 (636,2; 

821,8)
103,8 (91,2; 

117,9)
2.497,6 (2.119,7; 

2.911,3)
129,3 (109,8; 

150,5)
24,6 (16,5; 33,9) Female

Bahia
3.955,1 (3.485,8; 

4.492,1)
111,0 (97,7; 

126,2)
12.567,5 (10.763,6; 

14.681,4)
125,9 (107,7; 

147,3)
13,4 (5,7; 20,6) Female

Ceará
2.133,2 (1.870,3; 

2.464,3)
102,5 (89,7; 

117,9)
7.918,3 (6.681,1; 

9.172,4)
130,1 (110,0; 

151,5)
26,9 (18,1; 36,1) Female
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Maranhão
1.163,4 (1.030,9; 

1.336,8)
91,8 (81,4; 104,6)

4.276,1 (3.640,3; 
4.922,2)

115,5 (98,1; 
132,7)

25,8 (17,1; 35,0) Female

Paraíba
1.235,2 (1.076,9; 

1.427,6)
103,9 (90,5; 

119,6)
3.638,8 (3.083,5; 

4.140,0)
124,5 (106,3; 

141,8)
19,8 (12,0; 28,5) Female

Pernambuco
2.682,7 (2.350,1; 

3.064,6)
109,8 (96,1; 

125,5)
8.693,3 (7.352,4; 

10.000,9)
136,5 (115,7; 

157,2)
24,3 (15,6; 34,3) Female

Piaui
724,1 (637,4; 

828,6)
99,5 (87,5; 113,7)

2.622,2 (2.225,8; 
2.983,5)

116,8 (99,0; 
133,1)

17,3 (10,3; 24,6) Female

Rio Grande 
do Norte

908,0 (788,5; 
1.038,7)

109,3 (94,5; 
125,1)

3.157,6 (2.657,5; 
3.654,8)

133,4 (112,6; 
154,7)

22,1 (13,7; 30,8) Female

Sergipe
456,9 (397,4; 

519,0)
105,0 (91,2; 

119,6)
1.747,2 (1.472,6; 

2.023,3)
123,7 (104,3; 

143,7)
17,9 (9,9; 26,4) Female

Southeast 
region

27.717,3 (24.414,8; 
31.528,3)

125,8 (108,8; 
142,9)

104.035,2 
(86.632,3; 
121.690,4)

151,8 (127,0; 
176,8)

20,6 (14,7; 27,1) Female

Espírito 
Santo

931,2 (814,2; 
1.061,6)

124,9 (107,8; 
142,9)

4.291,1 (3.584,0; 
4.979,2)

152,4 (127,5; 
176,7)

22,0 (13,9; 31,9) Female

Minas Gerais
6.195,3 (5.352,9; 

7.095,2)
119,8 (103,0; 

138,1)
23.245,9 (19.258,5; 

27.385,8)
142,4 (118,3; 

167,1)
18,9 (10,5; 28,2) Female

Rio de 
Janeiro

6.380,8 (5.464,6; 
7.358,0)

119,7 (102,6; 
138,7)

20.085,2 (16.949,7; 
23.787,4)

142,8 (120,3; 
168,4)

19,3 (10,8; 27,8) Female

São Paulo
14.210,0 (12.445,3; 

16.318,9)
131,9 (114,2; 

151,0)
56.412,9 (47.136,0; 

65.867,2)
159,7 (133,6; 

186,5)
21,0 (12,1; 30,4) Female

South region
10.061,4 (8.714,4; 

11.541,7)
135,8 (118,0; 

156,0)
39.194,7 (32.944,3; 

46.263,3)
165,9 (140,0; 

194,5)
22,2 (15,9; 28,0) Female

Paraná
3.258,8 (2.845,3; 

3.747,7)
132,2 (115,2; 

152,2)
13.714,6 (11.478,6; 

16.167,8)
160,9 (134,9; 

188,6)
21,8 (12,5; 31,0) Female

Rio Grande 
do Sul

4.945,6 (4.238,3; 
5.769,8)

137,0 (117,5; 
159,8)

16.393,4 (13.818,5; 
19.563,3)

167,3 (141,0; 
198,7)

22,1 (14,0; 33,4) Female

Santa 
Catarina

1.856,9 (1.591,3; 
2.153,1)

138,7 (118,8; 
161,5)

9.086,8 (7.531,9; 
10.594,4)

171,2 (141,9; 
198,6)

23,4 (13,9; 32,1) Female

West-Central 
region

2.606,7 (2.270,1; 
2.982,4)

125,4 (108,1; 
141,8)

14.754,3 (12.452,3; 
16.995,8)

151,4 (127,4; 
173,9)

20,7 (14,9; 26,8) Female

Distrito 
Federal

451,6 (389,1; 
521,5)

137,0 (116,6; 
157,9)

3.181,9 (2.647,2; 
3.793,7)

177,2 (146,3; 
211,1)

29,3 (20,0; 40,3) Female

Goiás
1.213,1 (1.046,3; 

1.386,0)
124,3 (106,7; 

140,5)
6.258,2 (5.280,3; 

7.281,5)
143,6 (121,0; 

166,4)
15,5 (8,0; 24,7) Female

Mato Grosso
407,6 (356,9; 

465,2)
116,9 (100,5; 

131,6)
2.719,3 (2.309,5; 

3.155,9)
145,6 (122,9; 

168,3)
24,6 (16,0; 33,9) Female

Mato Grosso 
do Sul

534,3 (460,2; 
619,2)

126,1 (107,8; 
144,8)

2.594,9 (2.207,0; 
3.069,9)

149,9 (127,3; 
176,3)

18,9 (11,6; 27,9) Female

Brazil
131.838,4 
(114.152,5; 
152.244,1)

151,4 (131,1; 
175,2)

492.109,7 
(416.005,0; 
576.511,6)

186,3 (157,2; 
218,2)

23,0 (18,5; 27,6) Both

North region
5.582,8 (4.862,5; 

6.419,5)
143,4 (123,2; 

164,8)
26.997,9 (23.000,2; 

31.522,0)
174,6 (147,5; 

203,9)
21,7 (17,0; 26,8) Both

Acre
231,5 (200,3; 

264,3)
141,7 (120,8; 

161,8)
1.184,8 (987,0; 

1.375,7)
174,9 (145,0; 

203,0)
23,5 (16,8; 32,0) Both

Amapá
147,7 (129,2; 

170,5)
151,6 (131,2; 

176,9)
999,4 (847,0; 

1.157,2)
182,9 (153,7; 

211,4)
20,7 (13,6; 27,4) Both
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Amazonas
1.156,4 (990,3; 

1.337,0)
152,0 (129,1; 

176,7)
5.507,0 (4.669,4; 

6.467,7)
178,7 (150,6; 

207,8)
17,5 (11,4; 24,7) Both

Pará
2.830,6 (2.491,0; 

3.255,1)
138,4 (120,1; 

159,4)
12.560,5 (10.657,6; 

14.678,3)
167,8 (143,2; 

195,9)
21,2 (15,2; 28,5) Both

Rondônia
581,5 (496,3; 

673,6)
158,2 (135,5; 

183,7)
3.017,9 (2.511,7; 

3.579,8)
184,1 (152,2; 

216,9)
16,4 (9,5; 23,5) Both

Roraima 87,2 (75,1; 101,5)
150,8 (128,5; 

174,0)
776,3 (654,9; 

913,1)
183,1 (152,5; 

213,1)
21,4 (15,1; 28,1) Both

Tocantins
547,9 (477,0; 

631,5)
140,0 (120,7; 

159,7)
2.952,0 (2.498,8; 

3.430,1)
184,1 (155,2; 

213,9)
31,5 (24,9; 39,1) Both

Northeast 
region

32.654,6 (28.636,0; 
37.256,2)

131,6 (114,3; 
150,0)

108.631,1 
(91.784,1; 
127.356,4)

163,0 (137,6; 
191,1)

23,8 (19,5; 27,9) Both

Alagoas
1.667,4 (1.461,8; 

1.888,9)
126,9 (111,6; 

143,8)
5.525,1 (4.656,4; 

6.451,9)
160,3 (135,0; 

187,2)
26,3 (19,3; 33,7) Both

Bahia
9.127,1 (7.925,8; 

10.376,2)
137,3 (117,9; 

156,5)
29.736,2 (25.335,9; 

34.887,0)
163,6 (139,3; 

191,6)
19,1 (12,7; 25,8) Both

Ceará
5.004,2 (4.333,9; 

5.799,2)
128,1 (110,6; 

147,5)
18.282,2 (15.422,3; 

21.576,3)
166,8 (140,6; 

197,2)
30,2 (23,2; 37,4) Both

Maranhão
2.902,6 (2.528,4; 

3.303,2)
119,2 (104,5; 

136,1)
10.567,8 (9.020,0; 

12.290,9)
152,7 (130,0; 

177,9)
28,1 (21,6; 35,2) Both

Paraíba
2.870,8 (2.486,2; 

3.322,2)
127,6 (110,4; 

147,5)
8.037,2 (6.869,9; 

9.364,4)
155,3 (133,1; 

181,2)
21,7 (15,0; 29,5) Both

Pernambuco
6.100,7 (5.281,5; 

7.056,0)
136,1 (117,7; 

157,4)
19.038,9 (16.121,9; 

22.206,5)
171,4 (144,9; 

200,1)
25,9 (19,2; 33,1) Both

Piaui
1.751,1 (1.510,8; 

2.012,9)
125,7 (108,5; 

143,7)
6.234,0 (5.270,7; 

7.122,9)
150,7 (127,4; 

172,1)
19,8 (14,0; 26,8) Both

Rio Grande 
do Norte

2.166,7 (1.887,4; 
2.485,5)

137,3 (118,6; 
157,9)

7.245,1 (6.079,7; 
8.431,5)

171,3 (143,8; 
199,0)

24,8 (18,6; 32,7) Both

Sergipe
1.064,0 (916,9; 

1.224,6)
131,3 (113,0; 

151,3)
3.964,7 (3.367,8; 

4.603,5)
157,9 (133,1; 

183,3)
20,3 (14,0; 26,1) Both

Southeast 
region

63.531,4 (54.762,6; 
73.705,8)

157,7 (136,9; 
183,1)

232.582,5 
(196.475,0; 
277.000,2)

191,6 (161,6; 
227,3)

21,5 (15,6; 27,6) Both

Espírito 
Santo

2.239,6 (1.929,6; 
2.565,1)

156,5 (133,3; 
179,4)

9.926,1 (8.239,0; 
11.839,5)

193,1 (160,2; 
229,2)

23,4 (16,3; 30,4) Both

Minas Gerais
14.472,7 (12.415,7; 

16.748,2)
150,3 (129,0; 

174,3)
53.782,8 (44.866,5; 

63.284,8)
180,3 (150,8; 

211,3)
20,0 (12,9; 27,7) Both

Rio de 
Janeiro

13.976,2 (11.914,6; 
16.071,7)

148,9 (127,9; 
172,6)

43.807,0 (36.628,5; 
51.928,7)

181,0 (151,4; 
213,6)

21,6 (14,1; 29,6) Both

São Paulo
32.843,1 (28.216,2; 

37.933,9)
165,7 (143,2; 

193,6)

125.066,6 
(105.397,3; 
149.181,4)

201,0 (169,2; 
238,5)

21,3 (12,4; 28,4) Both

South region
23.410,1 (20.155,5; 

27.120,1)
169,1 (144,9; 

197,7)
88.865,2 (74.805,6; 

105.973,9)
208,4 (176,0; 

247,8)
23,3 (17,8; 29,5) Both

Paraná
7.905,6 (6.791,5; 

9.147,0)
164,4 (140,8; 

189,4)
31.203,2 (25.912,1; 

37.068,3)
201,4 (167,6; 

238,8)
22,5 (14,8; 29,1) Both

Rio Grande 
do Sul

11.177,8 (9.537,8; 
13.064,2)

171,6 (145,5; 
201,6)

36.804,9 (30.831,0; 
44.298,0)

210,9 (177,1; 
252,3)

22,9 (15,2; 30,9) Both
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Santa 
Catarina

4.326,7 (3.740,8; 
5.063,0)

171,6 (147,9; 
199,5)

20.857,0 (17.296,0; 
24.724,1)

215,1 (178,4; 
254,3)

25,4 (17,2; 32,4) Both

West-Central 
region

6.659,4 (5.719,0; 
7.638,6)

159,4 (136,4; 
184,1)

35.033,1 (29.403,5; 
41.360,1)

193,4 (161,6; 
228,4)

21,3 (16,4; 26,6) Both

Distrito 
Federal

1.052,7 (888,4; 
1.223,8)

176,9 (150,1; 
204,3)

7.168,8 (5.896,3; 
8.502,4)

230,3 (187,5; 
271,6)

30,2 (22,1; 38,3) Both

Goiás
3.067,5 (2.655,9; 

3.534,1)
156,9 (133,7; 

181,5)
14.831,1 (12.688,7; 

17.457,8)
182,7 (156,6; 

214,6)
16,4 (9,5; 23,3) Both

Mato Grosso
1.140,1 (985,4; 

1.316,0)
150,8 (129,5; 

174,7)
6.845,5 (5.723,8; 

8.082,3)
187,4 (156,0; 

220,2)
24,3 (18,3; 31,1) Both

Mato Grosso 
do Sul

1.399,2 (1.189,3; 
1.625,3)

161,2 (137,8; 
186,7)

6.187,6 (5.201,3; 
7.321,8)

191,4 (160,9; 
226,5)

18,7 (12,3; 25,5) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.4 – Non-rheumatic aortic valve disease prevalence in Brazil, regions, and Federative Units, by sex, 1990 and 2023: 
number, age-standardized rate, and percent change of rates

Location 1990 
Number (95% UI)

1990 
Rate (95% UI)

2023
Number (95% UI)

2023 
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
56.529,6 (45.276,7; 

69.053,4)
140,1 (112,8; 

171,4)

219.701,5 
(176.957,9; 
272.701,8)

188,3 (150,2; 
233,6)

34,3 (26,5; 42,2) Male

North region
2.499,1 (2.013,5; 

3.043,1)
128,4 (103,2; 

157,5)
12.773,1 (10.266,5; 

15.461,4)
172,1 (136,6; 

209,9)
34,0 (25,9; 42,3) Male

Acre 108,5 (85,7; 131,0)
123,5 (95,3; 

148,9)
562,7 (441,8; 

705,0)
172,6 (133,6; 

215,1)
39,8 (25,7; 56,5) Male

Amapá 63,1 (50,6; 76,5)
143,9 (113,2; 

178,3)
469,6 (368,5; 

574,2)
181,3 (140,8; 

223,0)
26,0 (12,1; 37,6) Male

Amazonas
529,3 (420,6; 

641,6)
140,8 (110,0; 

172,6)
2.632,4 (2.037,6; 

3.286,9)
181,6 (138,2; 

225,5)
29,0 (16,8; 42,5) Male

Pará
1.216,3 (990,4; 

1.493,7)
122,7 (96,9; 

153,5)
5.810,5 (4.624,4; 

7.033,8)
162,9 (130,3; 

198,8)
32,7 (21,3; 46,6) Male

Rondônia
289,2 (230,3; 

357,4)
138,7 (108,2; 

172,3)
1.464,7 (1.137,9; 

1.820,4)
180,4 (139,1; 

221,2)
30,0 (17,8; 43,8) Male

Roraima 42,1 (33,2; 51,9)
130,9 (103,9; 

160,6)
365,5 (290,2; 

449,4)
173,5 (133,8; 

211,8)
32,5 (21,6; 45,5) Male

Tocantins
250,5 (202,4; 

310,7)
123,4 (99,2; 

153,2)
1.467,7 (1.175,9; 

1.789,5)
183,7 (146,7; 

223,9)
48,9 (35,8; 63,5) Male

Northeast 
region

13.322,8 (10.827,9; 
16.188,2)

115,1 (91,9; 
141,2)

47.364,2 (37.646,2; 
58.594,4)

160,2 (126,9; 
198,2)

39,1 (32,3; 46,5) Male

Alagoas
658,3 (534,1; 

810,2)
106,5 (85,6; 

131,9)
2.306,7 (1.805,2; 

2.858,8)
152,7 (119,9; 

188,6)
43,4 (28,3; 61,1) Male

Bahia
3.748,4 (2.977,4; 

4.563,2)
121,6 (95,4; 

150,0)
13.241,1 (10.585,1; 

16.643,3)
161,8 (129,0; 

203,3)
33,0 (21,6; 46,0) Male

Ceará
2.031,4 (1.619,2; 

2.479,9)
111,3 (88,4; 

135,1)
8.033,3 (6.349,5; 

10.060,8)
165,1 (130,4; 

207,7)
48,4 (36,2; 66,2) Male

Maranhão
1.202,0 (954,6; 

1.462,8)
103,0 (81,9; 

126,7)
4.764,2 (3.841,7; 

5.965,5)
148,2 (118,7; 

185,6)
43,9 (32,4; 60,7) Male

Paraíba
1.150,9 (908,2; 

1.458,9)
108,9 (86,2; 

137,3)
3.349,2 (2.662,0; 

4.186,7)
149,3 (118,3; 

186,8)
37,0 (23,7; 50,3) Male

Pernambuco
2.463,8 (1.966,1; 

3.047,5)
121,1 (96,5; 

149,8)
8.048,5 (6.283,7; 

9.829,8)
170,8 (132,7; 

207,7)
41,0 (26,9; 56,3) Male

Piaui
721,1 (562,3; 

887,1)
108,1 (83,1; 

133,4)
2.721,2 (2.163,0; 

3.314,7)
144,3 (114,3; 

175,8)
33,5 (21,8; 48,5) Male

Rio Grande 
do Norte

914,6 (726,5; 
1.136,9)

122,5 (97,0; 
152,4)

3.206,5 (2.480,4; 
3.958,3)

172,5 (133,0; 
212,4)

40,8 (27,9; 57,1) Male

Sergipe
432,2 (346,9; 

537,6)
115,1 (92,3; 

143,2)
1.693,4 (1.326,9; 

2.061,9)
154,6 (119,4; 

187,9)
34,3 (22,6; 46,9) Male

Southeast 
region

27.312,2 (21.740,9; 
33.170,8)

149,9 (120,6; 
184,2)

102.955,0 
(82.188,4; 
130.098,7)

196,0 (154,7; 
246,7)

30,7 (20,3; 41,1) Male

Espírito 
Santo

981,4 (784,6; 
1.196,1)

142,9 (111,6; 
174,1)

4.492,5 (3.501,4; 
5.616,1)

194,3 (151,4; 
241,2)

36,0 (22,0; 49,3) Male

Minas Gerais
6.210,3 (4.876,8; 

7.645,6)
139,1 (109,4; 

172,9)
24.071,4 (18.962,8; 

30.160,7)
179,0 (141,0; 

222,3)
28,6 (17,4; 42,1) Male
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Rio de 
Janeiro

5.720,4 (4.565,7; 
6.922,7)

142,1 (114,6; 
171,7)

18.851,5 (14.693,4; 
23.496,1)

187,5 (145,3; 
230,4)

31,9 (17,5; 46,4) Male

São Paulo
14.400,1 (11.681,6; 

17.868,7)
159,5 (128,5; 

200,1)
55.539,5 (43.567,8; 

70.023,5)
208,0 (162,6; 

261,4)
30,5 (15,8; 43,7) Male

South region
10.325,4 (8.233,4; 

12.636,8)
160,9 (127,7; 

199,2)
40.373,3 (32.395,5; 

50.868,2)
213,9 (171,4; 

268,4)
33,0 (22,5; 43,2) Male

Paraná
3.546,8 (2.801,6; 

4.339,3)
150,7 (118,9; 

188,0)
14.102,4 (11.091,1; 

17.676,3)
203,5 (159,2; 

254,4)
35,0 (19,9; 49,0) Male

Rio Grande 
do Sul

4.869,2 (3.815,4; 
5.988,9)

168,9 (131,6; 
209,5)

16.651,6 (13.275,7; 
20.801,2)

219,2 (173,3; 
272,4)

29,8 (16,6; 42,5) Male

Santa 
Catarina

1.909,4 (1.544,4; 
2.334,2)

161,5 (130,1; 
198,2)

9.619,3 (7.596,5; 
12.062,6)

221,2 (175,3; 
277,0)

36,9 (22,4; 51,0) Male

West-Central 
region

3.070,2 (2.460,3; 
3.697,9)

145,0 (114,6; 
177,2)

16.235,9 (13.145,8; 
19.855,6)

194,8 (155,1; 
239,6)

34,4 (25,2; 44,1) Male

Distrito 
Federal

474,0 (377,4; 
574,1)

179,5 (142,7; 
219,4)

3.331,1 (2.590,1; 
4.104,9)

254,6 (195,3; 
314,1)

41,8 (28,3; 55,5) Male

Goiás
1.396,8 (1.111,7; 

1.695,6)
141,4 (112,1; 

172,7)
6.769,6 (5.456,7; 

8.393,9)
180,6 (144,6; 

223,5)
27,7 (13,3; 41,5) Male

Mato Grosso
544,6 (426,8; 

665,2)
131,9 (103,8; 

162,9)
3.269,9 (2.507,5; 

3.997,3)
183,4 (141,5; 

224,9)
39,0 (26,5; 52,4) Male

Mato Grosso 
do Sul

654,8 (518,8; 
797,0)

146,3 (114,3; 
179,4)

2.865,3 (2.242,2; 
3.578,5)

191,3 (149,8; 
237,5)

30,8 (17,7; 43,7) Male

Brazil
35.751,2 (28.829,2; 

43.555,5)
77,5 (62,0; 93,9)

158.646,1 
(124.360,5; 
194.715,5)

107,8 (84,9; 
132,1)

39,1 (32,7; 46,7) Female

North region
1.309,3 (1.069,1; 

1.603,6)
68,9 (55,1; 85,4)

7.498,4 (6.039,0; 
9.140,5)

93,8 (74,4; 115,2) 36,2 (28,2; 46,1) Female

Acre 48,6 (38,4; 58,7) 65,4 (51,5; 80,0)
329,1 (258,4; 

403,3)
94,3 (73,9; 114,7) 44,2 (31,2; 57,1) Female

Amapá 40,5 (33,1; 49,5) 76,9 (62,0; 95,1)
290,4 (235,1; 

362,8)
101,8 (81,8; 

127,0)
32,4 (21,6; 46,5) Female

Amazonas
279,8 (221,8; 

346,5)
74,5 (57,3; 91,1)

1.552,2 (1.208,2; 
1.867,8)

96,0 (74,5; 116,8) 28,9 (18,7; 42,2) Female

Pará
686,4 (559,0; 

844,4)
66,5 (53,5; 83,4)

3.499,4 (2.822,1; 
4.339,6)

89,7 (71,4; 112,3) 35,0 (23,6; 50,1) Female

Rondônia 119,2 (96,5; 145,2) 77,4 (60,3; 95,1)
838,5 (668,2; 

1.044,4)
101,9 (81,3; 

126,2)
31,7 (19,3; 44,9) Female

Roraima 18,5 (14,5; 22,8) 76,2 (59,6; 94,0)
224,1 (176,8; 

276,1)
106,9 (83,4; 

130,5)
40,4 (27,3; 56,7) Female

Tocantins 116,2 (91,0; 141,7) 64,2 (50,0; 78,1)
764,7 (607,0; 

928,5)
95,2 (75,1; 114,9) 48,2 (34,4; 63,4) Female

Northeast 
region

8.266,2 (6.698,0; 
10.111,2)

63,1 (50,9; 77,2)
32.996,0 (25.901,4; 

40.016,6)
88,9 (70,0; 108,1) 40,8 (33,3; 49,6) Female

Alagoas
418,1 (326,1; 

510,2)
61,0 (47,9; 74,4)

1.750,2 (1.384,3; 
2.157,3)

90,7 (71,6; 112,0) 48,7 (36,3; 64,0) Female

Bahia
2.412,8 (1.934,7; 

2.924,7)
68,3 (54,8; 83,0)

8.795,9 (6.877,6; 
10.812,5)

87,8 (69,2; 108,2) 28,5 (16,8; 38,9) Female

Ceará
1.242,1 (986,4; 

1.543,9)
60,3 (48,1; 75,1)

5.579,9 (4.330,6; 
6.903,9)

91,4 (71,3; 113,0) 51,5 (37,1; 67,8) Female
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Maranhão
629,7 (493,9; 

789,6)
50,4 (39,3; 63,1)

2.876,2 (2.258,4; 
3.547,3)

77,8 (60,9; 95,7) 54,2 (41,2; 70,0) Female

Paraíba
731,2 (584,8; 

907,2)
62,0 (49,8; 77,0)

2.552,4 (1.991,4; 
3.057,5)

86,9 (68,7; 104,4) 40,3 (28,3; 54,1) Female

Pernambuco
1.601,7 (1.273,1; 

1.961,3)
66,3 (53,3; 81,6)

6.198,5 (4.919,5; 
7.443,4)

97,1 (77,3; 116,6) 46,5 (33,8; 63,2) Female

Piaui
409,8 (325,3; 

505,8)
57,1 (45,0; 70,8)

1.773,2 (1.375,2; 
2.137,1)

78,8 (61,1; 95,1) 37,9 (25,0; 50,4) Female

Rio Grande 
do Norte

552,9 (435,6; 
676,0)

67,0 (52,5; 82,2)
2.260,7 (1.764,7; 

2.734,8)
95,2 (75,0; 115,2) 42,0 (29,7; 56,4) Female

Sergipe
267,9 (214,0; 

327,9)
62,3 (49,5; 76,1)

1.209,1 (931,5; 
1.497,8)

85,6 (65,8; 106,3) 37,5 (22,7; 52,3) Female

Southeast 
region

17.828,1 (14.349,1; 
21.772,5)

82,0 (65,8; 99,6)
77.361,4 (60.351,3; 

94.372,6)
112,5 (88,4; 

136,5)
37,3 (28,1; 47,8) Female

Espírito 
Santo

588,5 (468,3; 
715,3)

80,3 (63,9; 98,5)
3.167,0 (2.486,6; 

3.877,2)
112,3 (88,7; 

136,7)
39,8 (27,0; 55,8) Female

Minas Gerais
3.894,0 (3.045,7; 

4.785,7)
76,2 (59,9; 93,3)

16.961,7 (13.054,1; 
21.059,1)

103,5 (80,4; 
127,9)

35,9 (23,7; 49,8) Female

Rio de 
Janeiro

4.012,2 (3.157,5; 
5.039,7)

76,2 (59,6; 96,4)
14.705,2 (11.383,5; 

18.408,6)
104,0 (80,9; 

129,2)
36,6 (22,6; 49,9) Female

São Paulo
9.333,5 (7.601,9; 

11.353,3)
87,8 (71,0; 106,0)

42.527,5 (33.156,5; 
52.357,7)

120,1 (94,0; 
147,3)

36,8 (22,1; 51,9) Female

South region
6.698,6 (5.363,7; 

8.216,8)
91,6 (72,2; 112,5)

29.883,6 (23.395,6; 
37.168,5)

126,2 (99,0; 
155,5)

37,7 (28,4; 48,3) Female

Paraná
2.125,4 (1.713,5; 

2.581,0)
87,7 (70,6; 107,5)

10.323,1 (8.035,2; 
12.705,4)

121,0 (94,2; 
148,2)

37,9 (25,9; 52,7) Female

Rio Grande 
do Sul

3.327,2 (2.638,2; 
4.152,2)

93,1 (73,1; 116,3)
12.571,6 (9.893,4; 

15.874,0)
127,6 (101,1; 

159,8)
37,0 (24,9; 54,0) Female

Santa 
Catarina

1.246,0 (985,3; 
1.526,7)

94,5 (74,5; 117,4)
6.988,9 (5.416,0; 

8.596,2)
131,7 (101,9; 

160,8)
39,4 (24,4; 53,0) Female

West-Central 
region

1.649,0 (1.326,9; 
1.994,2)

81,5 (64,7; 98,9)
10.906,7 (8.611,6; 

13.181,2)
112,2 (88,0; 

135,9)
37,7 (29,3; 47,5) Female

Distrito 
Federal

293,6 (237,5; 
359,3)

92,3 (73,2; 113,1)
2.461,3 (1.932,7; 

3.038,0)
137,5 (107,5; 

168,9)
48,9 (35,4; 64,5) Female

Goiás
765,5 (611,1; 

930,3)
80,3 (63,0; 98,0)

4.544,3 (3.586,8; 
5.586,5)

104,5 (82,3; 
128,0)

30,2 (19,1; 44,1) Female

Mato Grosso
248,2 (197,7; 

302,3)
73,7 (58,3; 89,7)

1.980,6 (1.575,3; 
2.431,1)

106,6 (83,5; 
131,0)

44,7 (30,6; 61,8) Female

Mato Grosso 
do Sul

341,8 (275,4; 
420,4)

82,5 (65,0; 102,6)
1.920,5 (1.525,4; 

2.382,4)
111,0 (88,0; 

137,8)
34,6 (22,8; 50,6) Female

Brazil
92.280,8 (74.273,1; 

112.240,6)
106,4 (85,6; 

130,4)

378.347,6 
(302.669,2; 
463.214,0)

143,2 (114,1; 
174,9)

34,7 (27,9; 41,5) Both

North region
3.808,3 (3.083,7; 

4.598,1)
98,6 (78,9; 121,1)

20.271,5 (16.413,1; 
24.685,9)

131,4 (104,5; 
160,7)

33,3 (26,4; 39,7) Both

Acre
157,1 (128,0; 

189,8)
97,2 (76,7; 117,1)

891,9 (702,8; 
1.076,1)

132,1 (102,8; 
159,9)

35,9 (26,1; 48,1) Both

Amapá 103,6 (85,4; 126,1)
107,1 (86,5; 

131,0)
760,0 (624,5; 

914,4)
139,5 (112,1; 

169,2)
30,2 (20,9; 39,9) Both
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Amazonas
809,1 (642,6; 

990,9)
107,2 (84,5; 

131,9)
4.184,6 (3.331,4; 

5.142,5)
136,1 (106,6; 

167,4)
26,9 (17,8; 37,3) Both

Pará
1.902,7 (1.555,9; 

2.310,5)
93,7 (75,0; 116,2)

9.309,8 (7.484,4; 
11.356,4)

124,6 (99,9; 
152,5)

33,0 (24,0; 42,5) Both

Rondônia
408,4 (329,0; 

496,3)
112,3 (88,2; 

138,6)
2.303,2 (1.819,4; 

2.830,7)
140,8 (110,4; 

172,2)
25,4 (16,0; 35,5) Both

Roraima 60,6 (48,3; 74,1)
106,4 (83,4; 

131,2)
589,6 (469,0; 

727,2)
140,3 (109,0; 

170,8)
31,9 (23,9; 41,2) Both

Tocantins
366,7 (295,3; 

453,5)
94,7 (75,8; 117,0)

2.232,3 (1.782,1; 
2.692,7)

139,4 (110,8; 
168,3)

47,3 (37,1; 58,3) Both

Northeast 
region

21.589,0 (17.614,5; 
26.364,5)

87,5 (70,2; 107,5)
80.360,2 (63.457,8; 

98.387,5)
120,5 (95,2; 

147,7)
37,8 (31,8; 43,9) Both

Alagoas
1.076,5 (877,8; 

1.294,3)
82,4 (66,3; 99,7)

4.056,9 (3.231,3; 
4.956,1)

117,7 (93,5; 
144,4)

42,8 (32,8; 55,4) Both

Bahia
6.161,2 (4.965,8; 

7.395,4)
93,0 (74,2; 112,9)

22.037,1 (17.714,3; 
27.216,0)

121,1 (97,2; 
149,3)

30,1 (20,6; 39,5) Both

Ceará
3.273,5 (2.619,0; 

4.010,2)
84,2 (67,2; 103,6)

13.613,2 (10.756,2; 
16.943,8)

124,1 (97,8; 
154,4)

47,3 (38,2; 59,9) Both

Maranhão
1.831,7 (1.460,2; 

2.218,3)
75,7 (60,4; 92,5)

7.640,4 (6.116,1; 
9.444,4)

110,5 (87,9; 
137,1)

46,0 (37,0; 57,8) Both

Paraíba
1.882,1 (1.506,5; 

2.347,2)
84,1 (66,8; 104,7)

5.901,7 (4.709,1; 
7.304,1)

114,0 (91,2; 
141,1)

35,5 (26,4; 45,5) Both

Pernambuco
4.065,5 (3.319,2; 

5.032,4)
91,2 (73,7; 112,5)

14.246,9 (11.324,4; 
17.252,9)

128,3 (101,8; 
155,3)

40,6 (30,2; 52,1) Both

Piaui
1.130,9 (890,1; 

1.388,1)
81,6 (63,5; 100,5)

4.494,4 (3.553,2; 
5.296,8)

108,6 (86,0; 
127,9)

33,0 (23,6; 44,6) Both

Rio Grande 
do Norte

1.467,5 (1.179,0; 
1.796,5)

93,3 (74,3; 114,5)
5.467,1 (4.249,9; 

6.667,6)
129,1 (100,5; 

157,1)
38,3 (29,2; 50,9) Both

Sergipe
700,1 (559,1; 

864,4)
86,9 (68,6; 108,2)

2.902,5 (2.260,2; 
3.521,2)

115,6 (89,2; 
140,4)

33,1 (24,7; 42,9) Both

Southeast 
region

45.140,3 (36.217,9; 
54.603,0)

112,4 (90,7; 
137,1)

180.316,4 
(144.028,5; 
225.865,9)

148,5 (118,9; 
184,9)

32,1 (23,0; 41,1) Both

Espírito 
Santo

1.569,9 (1.248,4; 
1.878,4)

110,4 (86,7; 
133,2)

7.659,5 (5.976,4; 
9.531,3)

149,0 (117,1; 
184,7)

35,0 (25,4; 44,7) Both

Minas Gerais
10.104,3 (8.100,9; 

12.346,5)
105,1 (83,0; 

128,7)
41.033,1 (32.147,3; 

50.755,3)
137,4 (107,7; 

169,6)
30,7 (21,0; 41,7) Both

Rio de 
Janeiro

9.732,5 (7.768,6; 
11.894,3)

104,1 (83,0; 
128,5)

33.556,8 (26.178,8; 
41.797,4)

138,6 (108,5; 
171,5)

33,1 (22,6; 43,8) Both

São Paulo
23.733,6 (19.152,5; 

28.836,5)
120,1 (96,0; 

147,8)
98.067,0 (77.521,3; 

122.246,1)
157,7 (124,5; 

195,5)
31,3 (18,3; 41,9) Both

South region
17.024,0 (13.552,9; 

20.687,3)
123,4 (97,9; 

152,6)
70.256,9 (55.935,5; 

87.700,9)
164,8 (131,2; 

204,8)
33,5 (25,7; 41,2) Both

Paraná
5.672,2 (4.592,1; 

6.898,9)
118,5 (94,6; 

145,4)
24.425,5 (19.155,7; 

30.372,7)
157,7 (123,4; 

195,6)
33,1 (21,9; 41,9) Both

Rio Grande 
do Sul

8.196,4 (6.457,5; 
9.972,7)

126,2 (99,1; 
155,3)

29.223,2 (23.205,1; 
36.851,9)

167,3 (132,8; 
209,5)

32,5 (21,7; 43,1) Both

Santa 
Catarina

3.155,4 (2.554,8; 
3.860,0)

125,7 (100,7; 
154,3)

16.608,2 (13.104,2; 
20.508,7)

171,5 (135,1; 
211,3)

36,4 (24,9; 46,7) Both
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West-Central 
region

4.719,2 (3.804,5; 
5.653,8)

113,7 (90,3; 
137,5)

27.142,6 (21.743,1; 
33.159,6)

150,1 (118,7; 
184,0)

32,0 (25,8; 40,0) Both

Distrito 
Federal

767,5 (610,5; 
922,5)

130,4 (103,6; 
158,3)

5.792,4 (4.544,3; 
7.069,9)

186,5 (145,3; 
227,1)

43,0 (32,5; 52,9) Both

Goiás
2.162,3 (1.728,2; 

2.613,0)
111,2 (88,0; 

134,0)
11.313,9 (9.219,7; 

13.806,4)
139,5 (112,6; 

170,0)
25,4 (15,5; 35,1) Both

Mato Grosso
792,8 (640,5; 

959,8)
105,7 (84,0; 

129,9)
5.250,5 (4.117,6; 

6.493,1)
144,0 (111,4; 

178,3)
36,3 (27,8; 46,1) Both

Mato Grosso 
do Sul

996,6 (793,2; 
1.206,1)

115,5 (91,2; 
141,1)

4.785,8 (3.800,0; 
5.870,8)

148,1 (117,2; 
181,9)

28,3 (18,8; 38,1) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.5 – Non-rheumatic mitral valve disease prevalence in Brazil, regions, and Federative Units, by sex, 1990 and 2023: 
number, age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023 
Number (95% UI)

2023 
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
18.855,2 (17.294,3; 

20.611,0)
47,5 (43,7; 51,8)

57.159,3 (52.611,5; 
61.824,6)

48,9 (45,1; 52,8) 2,9 (0,5; 6,0) Male

North region 902,1 (824,7; 
987,9)

47,1 (43,3; 51,3)
3.587,2 (3.278,5; 

3.890,1)
48,5 (44,6; 52,3) 2,9 (-1,0; 6,6) Male

Acre 40,7 (36,9; 44,7) 46,3 (42,2; 50,7)
156,2 (143,0; 

170,5)
48,0 (44,1; 52,3) 3,7 (-2,4; 10,1) Male

Amapá 20,4 (18,5; 22,4) 47,4 (42,9; 51,5)
125,4 (114,9; 

136,5)
48,8 (45,0; 52,9) 3,0 (-1,8; 9,1) Male

Amazonas 174,6 (158,9; 
192,3)

47,4 (43,4; 51,9)
694,7 (634,8; 

757,8)
48,3 (44,1; 52,7) 2,1 (-3,9; 8,5) Male

Pará 457,3 (418,4; 
500,7)

46,9 (42,8; 51,2)
1.714,6 (1.564,3; 

1.863,8)
48,3 (44,0; 52,1) 2,9 (-3,7; 9,7) Male

Rondônia 97,3 (88,4; 106,4) 47,8 (44,0; 52,0)
392,0 (356,6; 

428,6)
48,4 (44,2; 52,5) 1,2 (-5,0; 6,6) Male

Roraima 14,7 (13,2; 16,1) 46,5 (42,6; 50,8) 100,9 (92,2; 110,3) 47,4 (43,6; 51,9) 2,1 (-3,9; 9,2) Male

Tocantins 97,1 (88,1; 107,3) 47,8 (43,8; 52,1)
403,5 (369,2; 

440,0)
50,5 (46,3; 55,0) 5,5 (0,1; 13,1) Male

Northeast 
region

5.370,8 (4.916,7; 
5.861,8)

46,3 (42,7; 50,4)
14.240,1 (13.092,3; 

15.388,5)
48,2 (44,4; 52,0) 4,2 (1,1; 7,9) Male

Alagoas 288,6 (265,3; 
313,6)

46,6 (42,7; 50,7)
726,1 (661,4; 

790,7)
48,2 (44,2; 52,3) 3,4 (-2,2; 11,1) Male

Bahia 1.430,9 (1.302,8; 
1.562,5)

46,5 (42,3; 50,8)
3.957,7 (3.617,8; 

4.267,8)
48,5 (44,5; 52,2) 4,2 (-1,7; 11,9) Male

Ceará 840,5 (765,1; 
922,2)

45,9 (41,9; 50,4)
2.343,5 (2.139,0; 

2.537,9)
48,3 (44,1; 52,2) 5,2 (-0,4; 13,1) Male

Maranhão 537,7 (487,2; 
588,9)

46,0 (41,9; 50,3)
1.534,1 (1.393,2; 

1.668,4)
47,7 (43,4; 51,8) 3,5 (-2,4; 9,1) Male

Paraíba 486,5 (442,9; 
532,8)

45,5 (41,5; 49,9)
1.054,6 (964,1; 

1.152,9)
47,0 (43,1; 51,2) 3,4 (-3,6; 10,6) Male

Pernambuco 959,0 (872,6; 
1.049,3)

47,0 (42,8; 51,3)
2.315,1 (2.128,9; 

2.526,9)
49,2 (45,3; 53,5) 4,6 (-1,8; 12,5) Male

Piaui 306,9 (280,8; 
335,8)

46,1 (42,3; 50,1)
895,8 (824,9; 

969,0)
47,4 (43,7; 51,2) 3,0 (-3,4; 10,5) Male

Rio Grande 
do Norte

345,1 (311,5; 
377,1)

45,9 (41,5; 50,1)
885,9 (812,1; 

959,6)
47,8 (43,8; 51,6) 4,3 (-1,7; 11,0) Male

Sergipe 175,7 (160,7; 
192,2)

46,7 (42,6; 51,2)
527,4 (483,1; 

579,4)
48,3 (44,2; 52,7) 3,4 (-3,7; 11,5) Male

Southeast 
region

8.554,5 (7.845,6; 
9.363,0)

48,1 (44,0; 52,5)
25.861,6 (23.637,2; 

28.084,7)
49,1 (45,0; 53,2) 2,1 (-1,1; 5,7) Male

Espírito 
Santo

328,5 (297,4; 
360,7)

48,4 (43,8; 53,0)
1.152,2 (1.050,7; 

1.254,9)
49,8 (45,8; 54,0) 2,9 (-3,6; 9,4) Male

Minas Gerais 2.078,6 (1.899,9; 
2.299,9)

47,7 (43,6; 52,4)
6.523,2 (6.012,5; 

7.151,4)
48,4 (44,8; 52,9) 1,5 (-5,8; 8,7) Male
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Rio de 
Janeiro

1.886,7 (1.706,1; 
2.078,9)

47,6 (43,3; 52,0)
4.922,1 (4.506,6; 

5.394,1)
48,7 (44,7; 53,2) 2,3 (-2,8; 8,8) Male

São Paulo 4.260,8 (3.882,1; 
4.691,7)

48,5 (44,3; 53,0)
13.264,0 (12.027,9; 

14.450,4)
49,5 (45,0; 53,8) 2,1 (-3,9; 9,0) Male

South region 3.040,5 (2.774,2; 
3.327,1)

48,3 (44,3; 52,7)
9.391,7 (8.583,8; 

10.252,9)
49,6 (45,5; 53,9) 2,7 (-1,4; 7,5) Male

Paraná 1.105,3 (1.008,1; 
1.212,4)

48,0 (43,8; 52,6)
3.416,1 (3.136,4; 

3.694,4)
49,2 (45,2; 53,1) 2,6 (-2,8; 9,6) Male

Rio Grande 
do Sul

1.371,4 (1.244,0; 
1.507,5)

48,4 (44,1; 52,7)
3.801,2 (3.454,3; 

4.144,0)
49,7 (45,4; 54,1) 2,8 (-2,9; 11,2) Male

Santa 
Catarina

563,8 (515,2; 
614,6)

48,7 (44,4; 53,2)
2.174,4 (2.000,5; 

2.382,0)
49,8 (45,9; 54,2) 2,4 (-3,9; 9,6) Male

West-Central 
region

987,3 (905,9; 
1.076,6)

47,9 (44,1; 51,9)
4.078,7 (3.740,8; 

4.440,6)
49,0 (45,1; 53,2) 2,3 (-1,3; 6,2) Male

Distrito 
Federal

127,6 (115,5; 
141,0)

50,0 (45,2; 54,7)
663,6 (611,7; 

725,3)
50,6 (46,5; 55,1) 1,2 (-5,4; 8,2) Male

Goiás 459,8 (420,0; 
506,7)

47,7 (43,5; 52,1)
1.817,1 (1.657,9; 

1.997,3)
48,6 (44,4; 53,2) 2,0 (-4,9; 9,1) Male

Mato Grosso 188,4 (171,4; 
206,5)

46,9 (43,0; 51,3)
862,8 (792,2; 

948,2)
48,6 (44,7; 53,0) 3,6 (-3,3; 10,8) Male

Mato Grosso 
do Sul

211,4 (190,9; 
231,2)

48,1 (43,5; 52,3)
735,2 (675,4; 

796,6)
49,1 (45,3; 53,2) 2,1 (-4,7; 10,1) Male

Brazil 20.828,1 (19.309,5; 
22.296,5)

43,6 (40,3; 46,7)
57.168,7 (52.710,1; 

62.027,0)
39,1 (36,1; 42,4) -10,4 (-12,6; -8,2) Female

North region 870,7 (809,1; 
939,5)

43,1 (39,7; 46,4)
3.127,2 (2.898,4; 

3.405,8)
38,5 (35,5; 41,7) -10,8 (-13,4; -7,5) Female

Acre 33,8 (31,0; 37,0) 42,5 (38,8; 46,3)
137,0 (124,3; 

149,3)
38,4 (34,7; 41,9) -9,7 (-14,7; -3,7) Female

Amapá 23,7 (22,0; 25,6) 43,0 (39,5; 46,4)
113,8 (104,3; 

124,4)
38,8 (35,3; 42,2) -9,8 (-14,3; -5,4) Female

Amazonas 173,2 (160,4; 
187,8)

42,9 (39,9; 46,4)
629,9 (576,1; 

684,5)
38,0 (34,8; 41,4) -11,5 (-16,2; -6,2) Female

Pará 468,2 (429,2; 
508,2)

43,2 (39,5; 46,8)
1.519,7 (1.411,5; 

1.653,9)
38,5 (35,6; 41,9) -10,9 (-15,2; -5,6) Female

Rondônia 75,9 (69,9; 83,1) 43,5 (40,2; 46,9)
324,5 (297,4; 

352,1)
38,6 (35,3; 41,5) -11,4 (-16,3; -6,7) Female

Roraima 11,9 (10,8; 12,9) 42,6 (39,2; 46,2) 85,1 (77,6; 93,0) 38,1 (34,7; 41,4) -10,6 (-15,8; -4,4) Female

Tocantins 84,0 (77,5; 90,8) 43,2 (39,9; 46,6)
317,1 (290,7; 

346,4)
39,1 (35,9; 42,8) -9,3 (-14,6; -3,8) Female

Northeast 
region

5.717,2 (5.295,0; 
6.137,0)

42,6 (39,4; 45,7)
14.112,5 (13.048,0; 

15.299,4)
38,3 (35,4; 41,6) -10,1 (-12,5; -7,7) Female

Alagoas 303,9 (279,0; 
328,2)

42,9 (39,6; 46,5)
748,3 (687,3; 

813,1)
38,7 (35,5; 41,9) -9,9 (-14,7; -4,6) Female

Bahia 1.544,6 (1.425,3; 
1.665,3)

42,8 (39,5; 46,1)
3.774,2 (3.456,8; 

4.117,6)
38,1 (34,9; 41,5) -11,0 (-15,8; -5,9) Female

Ceará 889,7 (821,4; 
957,1)

42,2 (38,9; 45,4)
2.329,2 (2.144,7; 

2.522,4)
38,5 (35,4; 41,7) -8,7 (-13,7; -4,1) Female
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Maranhão 533,2 (492,9; 
580,4)

41,4 (38,2; 45,0)
1.396,2 (1.282,2; 

1.519,4)
37,6 (34,5; 41,0) -9,1 (-14,1; -3,5) Female

Paraíba 504,4 (463,8; 
545,5)

41,9 (38,6; 45,4)
1.086,7 (1.002,5; 

1.180,3)
37,5 (34,6; 40,8) -10,6 (-15,5; -5,5) Female

Pernambuco 1.082,5 (999,7; 
1.172,8)

43,6 (40,3; 47,2)
2.496,1 (2.285,0; 

2.693,9)
39,3 (36,0; 42,4) -9,7 (-14,5; -3,9) Female

Piaui 314,5 (292,1; 
337,7)

42,5 (39,4; 45,7)
849,0 (776,2; 

925,8)
38,0 (34,7; 41,4) -10,7 (-15,4; -5,4) Female

Rio Grande 
do Norte

355,1 (326,1; 
382,2)

42,3 (39,0; 45,5)
894,5 (821,2; 

974,7)
38,1 (35,0; 41,5) -10,0 (-15,0; -4,2) Female

Sergipe 189,2 (173,9; 
205,2)

42,8 (39,2; 46,4)
538,2 (490,5; 

588,6)
38,1 (34,7; 41,6) -10,9 (-15,2; -6,2) Female

Southeast 
region

9.912,9 (9.152,3; 
10.662,6)

44,0 (40,9; 47,4)
26.751,9 (24.578,8; 

29.038,1)
39,3 (36,2; 42,6) -10,6 (-13,8; -7,4) Female

Espírito 
Santo

343,1 (314,3; 
371,1)

44,7 (41,0; 48,4)
1.125,2 (1.027,0; 

1.227,7)
40,1 (36,7; 43,7) -10,3 (-14,4; -5,0) Female

Minas Gerais 2.305,6 (2.138,3; 
2.499,7)

43,7 (40,6; 47,2)
6.292,7 (5.726,6; 

6.874,0)
38,9 (35,5; 42,5) -11,1 (-16,1; -6,3) Female

Rio de 
Janeiro

2.375,3 (2.199,3; 
2.573,6)

43,7 (40,5; 47,1)
5.402,2 (4.922,9; 

5.885,2)
38,8 (35,5; 42,2) -11,0 (-15,3; -5,3) Female

São Paulo 4.888,9 (4.465,8; 
5.277,0)

44,3 (40,8; 47,7)
13.931,9 (12.764,6; 

15.164,7)
39,7 (36,4; 43,1) -10,4 (-15,4; -5,2) Female

South region 3.368,2 (3.108,6; 
3.638,3)

44,3 (40,8; 47,7)
9.322,4 (8.565,9; 

10.041,2)
39,7 (36,5; 42,7) -10,3 (-13,3; -6,8) Female

Paraná 1.134,4 (1.044,3; 
1.232,0)

44,6 (41,0; 48,3)
3.390,8 (3.090,3; 

3.696,3)
39,9 (36,4; 43,4) -10,5 (-15,3; -5,0) Female

Rio Grande 
do Sul

1.621,0 (1.498,2; 
1.769,8)

44,0 (40,6; 47,7)
3.824,5 (3.502,7; 

4.163,9)
39,6 (36,2; 43,1) -10,0 (-15,1; -5,4) Female

Santa 
Catarina

612,7 (565,0; 
663,8)

44,4 (41,0; 47,8)
2.107,2 (1.918,3; 

2.278,3)
39,6 (36,3; 42,8) -10,8 (-16,0; -5,3) Female

West-Central 
region

959,2 (883,8; 
1.032,0)

44,0 (40,6; 47,1)
3.854,7 (3.513,3; 

4.163,9)
39,2 (35,9; 42,4) -11,0 (-14,8; -8,0) Female

Distrito 
Federal

158,3 (145,1; 
171,8)

44,9 (41,2; 48,4)
722,9 (653,7; 

782,1)
39,8 (36,1; 43,1) -11,2 (-16,5; -5,1) Female

Goiás 448,3 (411,3; 
484,1)

44,2 (40,6; 47,8)
1.715,1 (1.565,6; 

1.865,6)
39,1 (35,6; 42,5) -11,4 (-17,3; -6,3) Female

Mato Grosso 159,6 (146,5; 
172,1)

43,4 (39,9; 46,7)
739,4 (674,0; 

810,6)
39,0 (35,5; 42,4) -9,9 (-14,9; -4,2) Female

Mato Grosso 
do Sul

193,0 (175,3; 
208,7)

43,8 (40,0; 47,5)
677,2 (615,2; 

737,1)
39,0 (35,6; 42,4) -10,8 (-16,3; -4,2) Female

Brazil 39.683,3 (36.641,8; 
43.078,8)

45,3 (41,8; 49,1)
114.328,0 
(105.657,7; 
123.809,5)

43,3 (40,1; 46,8) -4,4 (-6,0; -2,7) Both

North region 1.772,7 (1.649,9; 
1.918,8)

45,0 (41,5; 48,5)
6.714,4 (6.213,8; 

7.285,5)
43,2 (39,9; 46,7) -3,9 (-6,0; -1,3) Both

Acre 74,5 (68,3; 81,1) 44,7 (41,1; 48,8)
293,2 (267,9; 

318,8)
43,0 (39,5; 46,7) -3,8 (-7,7; 0,4) Both
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Amapá 44,1 (40,8; 47,6) 44,7 (41,1; 48,3)
239,1 (221,1; 

259,3)
43,5 (40,0; 46,9) -2,7 (-6,0; 0,8) Both

Amazonas 347,8 (321,1; 
377,1)

45,0 (41,6; 48,7)
1.324,6 (1.220,8; 

1.440,3)
42,7 (39,5; 46,3) -5,0 (-8,1; -0,9) Both

Pará 925,5 (853,5; 
1.002,3)

44,8 (41,2; 48,3)
3.234,3 (2.985,0; 

3.514,2)
43,1 (39,7; 46,6) -3,9 (-7,2; -0,2) Both

Rondônia 173,2 (159,3; 
189,2)

46,1 (42,5; 49,8)
716,6 (659,9; 

777,7)
43,4 (40,1; 46,8) -5,7 (-9,2; -2,5) Both

Roraima 26,5 (24,2; 28,9) 44,5 (41,1; 48,6)
186,0 (170,4; 

202,5)
42,8 (39,3; 46,4) -3,9 (-8,1; 0,5) Both

Tocantins 181,1 (166,5; 
196,9)

45,5 (41,9; 49,1)
720,6 (664,4; 

784,3)
44,8 (41,3; 48,7) -1,5 (-5,5; 2,2) Both

Northeast 
region

11.088,0 (10.270,2; 
12.007,1)

44,3 (41,1; 48,0)
28.352,6 (26.078,6; 

30.702,0)
42,6 (39,2; 46,1) -3,9 (-5,9; -1,8) Both

Alagoas 592,5 (546,0; 
636,9)

44,6 (41,2; 48,0)
1.474,4 (1.358,0; 

1.600,1)
42,7 (39,4; 46,3) -4,3 (-8,0; -0,4) Both

Bahia 2.975,5 (2.736,3; 
3.201,1)

44,4 (40,9; 47,9)
7.732,0 (7.085,3; 

8.334,9)
42,7 (39,1; 46,0) -4,0 (-8,4; 0,4) Both

Ceará 1.730,2 (1.598,3; 
1.883,8)

43,9 (40,6; 47,8)
4.672,7 (4.298,4; 

5.064,3)
42,7 (39,3; 46,3) -2,8 (-7,0; 1,5) Both

Maranhão 1.070,8 (987,8; 
1.161,3)

43,6 (40,3; 47,2)
2.930,3 (2.681,9; 

3.184,8)
42,2 (38,6; 45,9) -3,0 (-7,0; 0,9) Both

Paraíba 991,0 (910,7; 
1.075,0)

43,7 (40,2; 47,4)
2.141,2 (1.981,0; 

2.324,2)
41,5 (38,4; 45,0) -5,1 (-9,6; -1,1) Both

Pernambuco 2.041,5 (1.882,2; 
2.213,5)

45,1 (41,5; 48,9)
4.811,2 (4.423,3; 

5.213,6)
43,3 (39,9; 46,9) -4,0 (-7,9; 0,2) Both

Piaui 621,4 (572,1; 
671,2)

44,2 (40,7; 47,6)
1.744,8 (1.612,7; 

1.892,1)
42,2 (39,0; 45,7) -4,6 (-8,4; -0,7) Both

Rio Grande 
do Norte

700,2 (643,7; 
756,0)

44,1 (40,6; 47,6)
1.780,5 (1.637,6; 

1.926,1)
42,2 (38,8; 45,6) -4,2 (-8,2; -0,1) Both

Sergipe 364,9 (336,7; 
396,9)

44,6 (41,0; 48,5)
1.065,5 (980,7; 

1.165,3)
42,4 (39,0; 46,3) -4,8 (-9,2; -0,2) Both

Southeast 
region

18.467,4 (17.075,1; 
20.048,3)

45,6 (42,0; 49,5)
52.613,5 (48.508,6; 

56.900,7)
43,4 (40,0; 46,8) -4,9 (-7,3; -2,5) Both

Espírito 
Santo

671,7 (614,6; 
727,5)

46,4 (42,4; 50,2)
2.277,4 (2.100,8; 

2.486,5)
44,3 (40,9; 48,2) -4,5 (-8,8; -0,1) Both

Minas Gerais 4.384,1 (4.052,5; 
4.757,1)

45,4 (42,0; 49,2)
12.815,9 (11.845,7; 

14.005,2)
43,0 (39,8; 46,9) -5,1 (-9,1; -1,6) Both

Rio de 
Janeiro

4.261,9 (3.914,3; 
4.636,4)

45,0 (41,5; 48,9)
10.324,3 (9.446,3; 

11.238,7)
42,7 (39,3; 46,4) -5,1 (-8,1; -1,3) Both

São Paulo 9.149,7 (8.446,3; 
9.924,7)

45,9 (42,3; 49,9)
27.195,9 (25.010,9; 

29.400,5)
43,7 (40,2; 47,1) -4,9 (-8,3; -1,0) Both

South region 6.408,7 (5.915,3; 
6.931,2)

45,9 (42,4; 49,5)
18.714,1 (17.088,9; 

20.281,2)
43,9 (40,1; 47,4) -4,4 (-6,5; -1,8) Both

Paraná 2.239,7 (2.061,8; 
2.426,5)

46,2 (42,4; 49,9)
6.806,8 (6.236,4; 

7.389,5)
43,9 (40,3; 47,5) -4,9 (-8,4; -0,6) Both
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Rio Grande 
do Sul

2.992,5 (2.747,9; 
3.255,5)

45,6 (42,0; 49,3)
7.625,6 (6.983,9; 

8.281,9)
43,8 (40,2; 47,6) -4,0 (-7,5; 0,0) Both

Santa 
Catarina

1.176,5 (1.076,4; 
1.269,0)

46,2 (42,4; 49,7)
4.281,7 (3.947,6; 

4.636,5)
44,0 (40,7; 47,5) -4,8 (-8,9; -0,5) Both

West-Central 
region

1.946,4 (1.793,2; 
2.102,0)

46,0 (42,5; 49,5)
7.933,4 (7.273,7; 

8.587,1)
43,6 (40,1; 46,9) -5,1 (-7,4; -2,7) Both

Distrito 
Federal

285,9 (263,5; 
310,6)

46,8 (43,2; 50,2)
1.386,6 (1.264,2; 

1.498,8)
44,1 (40,4; 47,5) -5,7 (-10,1; -1,4) Both

Goiás 908,1 (836,2; 
984,6)

45,9 (42,3; 49,7)
3.532,2 (3.255,0; 

3.849,6)
43,4 (40,0; 47,0) -5,6 (-9,3; -1,2) Both

Mato Grosso 348,0 (321,6; 
376,3)

45,3 (42,0; 48,8)
1.602,2 (1.485,7; 

1.746,8)
43,6 (40,5; 47,4) -3,8 (-8,1; 0,4) Both

Mato Grosso 
do Sul

404,4 (367,3; 
437,0)

46,0 (42,1; 49,7)
1.412,4 (1.301,5; 

1.527,3)
43,6 (40,3; 47,0) -5,3 (-8,5; -0,6) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.6 – Non-rheumatic valve disease prevalence, deaths, and disability-adjusted life years (DALYs) by age group in Brazil, 
both sexes, 1990 and 2023: number, rate, and percent change of rates

Measure Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent change 
(95% UI) Age

Deaths Brazil
595,1 (531,2; 

658,6)
0,8 (0,7; 0,9)

477,5 (443,7; 
515,3)

0,4 (0,4; 0,5) -43,9 (-50,2; -34,9) 15-49 years

Deaths Brazil
843,5 (768,1; 

910,2)
5,4 (4,9; 5,8)

1.667,8 (1.573,0; 
1.770,4)

3,8 (3,6; 4,1) -28,7 (-34,3; -21,0) 50-69 years

Deaths Brazil
978,0 (868,4; 

1.077,0)
22,9 (20,3; 

25,2)
3.495,6 (2.975,7; 

3.839,1)
23,1 (19,6; 

25,3)
0,8 (-7,7; 11,3) 70+ years

Deaths Brazil
2.416,5 (2.197,6; 

2.624,6)
1,6 (1,5; 1,8)

5.640,9 (5.047,5; 
6.089,4)

2,7 (2,4; 2,9) 64,4 (50,4; 82,0) All ages

Deaths Brazil 2,8 (2,5; 3,1) 2,2 (2,0; 2,4) -22,1 (-27,7; -14,7)
Age-

standardized

DALYs Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)
under 5 
years

DALYs Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 5-14 years

DALYs Brazil
32.522,0 
(28.945,8; 
36.095,1)

42,3 (37,7; 
47,0)

24.625,7 
(22.822,8; 
26.612,7)

22,4 (20,8; 
24,2)

-47,0 (-53,1; -38,4) 15-49 years

DALYs Brazil
26.089,6 
(23.682,2; 
28.143,8)

165,7 (150,5; 
178,8)

50.355,5 
(47.199,9; 
53.641,2)

115,3 (108,1; 
122,8)

-30,4 (-35,7; -23,1) 50-69 years

DALYs Brazil
15.566,8 
(13.905,3; 
17.036,4)

364,1 (325,3; 
398,5)

52.697,2 
(46.058,6; 
58.359,7)

347,5 (303,8; 
384,9)

-4,6 (-11,5; 3,4) 70+ years

DALYs Brazil
74.178,5 
(67.752,1; 
80.327,3)

49,7 (45,4; 
53,8)

127.678,4 
(117.102,4; 
136.510,2)

60,2 (55,2; 
64,4)

21,2 (12,2; 34,5) All ages

DALYs Brazil 71,8 (65,5; 77,9)
49,3 (45,1; 

52,8)
-31,4 (-35,8; -24,3)

Age-
standardized

Prevalence Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)
under 5 
years

Prevalence Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 5-14 years

Prevalence Brazil
17.637,1 
(14.488,3; 
22.053,4)

22,9 (18,9; 
28,7)

30.687,8 
(24.536,0; 
39.215,3)

27,9 (22,3; 
35,7)

21,7 (13,7; 28,0) 15-49 years

Prevalence Brazil
62.875,6 
(52.552,9; 
75.247,3)

399,4 (333,9; 
478,0)

212.515,2 
(176.650,3; 
254.166,3)

486,6 (404,4; 
581,9)

21,8 (16,6; 27,9) 50-69 years

Prevalence Brazil
51.325,6 
(42.448,4; 
60.950,8)

1.200,6 
(992,9; 
1.425,7)

248.906,7 
(201.309,2; 
298.655,5)

1.641,6 
(1.327,7; 
1.969,7)

36,7 (29,6; 43,0) 70+ years

Prevalence Brazil
131.838,4 
(114.152,5; 
152.244,1)

88,3 (76,4; 
102,0)

492.109,7 
(416.005,0; 
576.511,6)

232,0 (196,2; 
271,8)

162,8 (148,9; 
174,8)

All ages

Prevalence Brazil 151,4 (131,1; 175,2)
186,3 (157,2; 

218,2)
23,0 (18,5; 27,6)

Age-
standardized

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.7 – Non-rheumatic aortic valve disease prevalence, deaths, and disability-adjusted life years (DALYs) by age group in 
Brazil, both sexes, 1990 and 2023: number, rate, and percent change of rates

Measure Location 1990 Number 
(95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent change 
(95% UI) Age

Deaths Brazil
333,6 (293,1; 

376,4)
0,4 (0,4; 0,5)

266,4 (241,2; 
290,8)

0,2 (0,2; 0,3) -44,1 (-52,2; -34,2) 15-49 years

Deaths Brazil
558,2 (502,5; 

610,2)
3,5 (3,2; 3,9)

1.093,1 (1.017,7; 
1.175,1)

2,5 (2,3; 2,7) -29,4 (-35,7; -20,9) 50-69 years

Deaths Brazil
740,2 (653,9; 

824,4)
17,3 (15,3; 

19,3)
2.701,9 (2.291,7; 

2.983,1)
17,8 (15,1; 

19,7)
2,9 (-5,9; 13,7) 70+ years

Deaths Brazil
1.632,0 (1.460,9; 

1.808,8)
1,1 (1,0; 1,2)

4.061,4 (3.597,7; 
4.433,8)

1,9 (1,7; 2,1) 75,2 (60,3; 93,7) All ages

Deaths Brazil 2,0 (1,7; 2,2) 1,6 (1,4; 1,7) -19,8 (-25,8; -11,7)
Age-

standardized

DALYs Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)
under 5 
years

DALYs Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 5-14 years

DALYs Brazil
18.136,7 
(15.844,6; 
20.531,2)

23,6 (20,6; 
26,7)

13.676,7 
(12.335,4; 
14.977,4)

12,4 (11,2; 
13,6)

-47,3 (-55,0; -38,0) 15-49 years

DALYs Brazil
17.159,1 
(15.448,0; 
18.831,1)

109,0 (98,1; 
119,6)

32.898,9 
(30.255,8; 
35.501,2)

75,3 (69,3; 
81,3)

-30,9 (-36,8; -23,0) 50-69 years

DALYs Brazil
11.655,1 
(10.351,5; 
12.748,5)

272,6 (242,1; 
298,2)

40.285,0 
(35.149,5; 
45.095,4)

265,7 (231,8; 
297,4)

-2,5 (-10,0; 5,9) 70+ years

DALYs Brazil
46.951,0 
(42.570,3; 
52.062,5)

31,4 (28,5; 
34,9)

86.860,5 
(78.471,6; 
94.206,2)

41,0 (37,0; 
44,4)

30,3 (19,2; 45,4) All ages

DALYs Brazil 47,2 (42,8; 52,4)
33,5 (30,2; 

36,3)
-29,1 (-34,6; -21,5)

Age-
standardized

Prevalence Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)
under 5 
years

Prevalence Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 5-14 years

Prevalence Brazil
11.766,0 
(8.763,5; 
15.753,9)

15,3 (11,4; 
20,5)

21.817,0 
(15.902,7; 
29.293,9)

19,9 (14,5; 
26,7)

29,7 (18,6; 38,7) 15-49 years

Prevalence Brazil
44.739,8 
(34.894,0; 
56.553,3)

284,2 (221,7; 
359,3)

163.891,3 
(128.024,9; 
205.700,8)

375,2 (293,1; 
471,0)

32,0 (25,5; 40,4) 50-69 years

Prevalence Brazil
35.775,0 
(26.811,6; 
45.346,8)

836,8 (627,2; 
1.060,7)

192.639,3 
(144.687,8; 
241.650,5)

1.270,5 (954,2; 
1.593,7)

51,8 (42,9; 62,6) 70+ years

Prevalence Brazil
92.280,8 
(74.273,1; 
112.240,6)

61,8 (49,7; 
75,2)

378.347,6 
(302.669,2; 
463.214,0)

178,4 (142,7; 
218,4)

188,7 (169,3; 
205,7)

All ages

Prevalence Brazil 106,4 (85,6; 130,4)
143,2 (114,1; 

174,9)
34,7 (27,9; 41,5)

Age-
standardized

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.8 – Rheumatic heart disease deaths in Brazil, regions, and Federative Units, by sex, 1990 and 2023: number, age-
standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023 Rate (95% 
UI)

Percent change 
(95% UI) Sex

Brazil
1.088,2 (926,2; 

1.240,9)
2,1 (1,8; 2,4)

1.174,8 (1.057,3; 
1.287,4)

1,0 (0,9; 1,1) -51,1 (-57,3; -43,6) Male

North region 43,5 (35,3; 52,3) 1,5 (1,2; 1,7) 68,8 (58,6; 79,1) 0,9 (0,7; 1,0) -41,2 (-50,4; -28,5) Male

Acre 2,6 (1,9; 3,4) 1,8 (1,4; 2,3) 3,5 (2,7; 4,4) 1,0 (0,7; 1,2) -47,6 (-62,9; -24,5) Male

Amapá 0,9 (0,7; 1,2) 1,3 (1,0; 1,6) 2,5 (2,0; 3,1) 0,8 (0,7; 1,0) -37,0 (-53,8; -12,9) Male

Amazonas 6,7 (5,3; 8,3) 1,2 (0,9; 1,4) 12,8 (10,6; 15,8) 0,8 (0,6; 1,0) -33,6 (-48,9; -11,1) Male

Pará 21,4 (17,0; 26,1) 1,4 (1,1; 1,7) 31,1 (25,5; 37,9) 0,8 (0,7; 1,0) -42,8 (-55,6; -24,5) Male

Rondônia 6,5 (4,9; 8,4) 1,9 (1,5; 2,5) 8,2 (6,5; 10,2) 1,0 (0,8; 1,2) -49,1 (-62,4; -32,4) Male

Roraima 0,7 (0,5; 1,0) 1,2 (0,9; 1,5) 1,6 (1,3; 2,1) 0,6 (0,5; 0,8) -44,8 (-59,8; -22,2) Male

Tocantins 4,7 (3,5; 6,2) 1,8 (1,3; 2,5) 9,2 (6,9; 11,7) 1,1 (0,9; 1,4) -38,9 (-56,6; -14,0) Male

Northeast region
245,1 (185,0; 

312,7)
1,6 (1,2; 2,0)

311,2 (241,9; 
396,1)

1,0 (0,8; 1,3) -35,6 (-52,5; -12,6) Male

Alagoas 14,4 (10,6; 18,6) 1,7 (1,3; 2,2) 16,7 (12,9; 21,0) 1,1 (0,8; 1,3) -37,1 (-53,6; -13,5) Male

Bahia 74,2 (57,2; 92,2) 1,8 (1,4; 2,1) 90,8 (71,6; 114,6) 1,1 (0,9; 1,4) -36,6 (-53,8; -15,8) Male

Ceará 24,8 (18,2; 32,1) 1,1 (0,8; 1,5) 40,4 (31,1; 50,7) 0,8 (0,6; 1,0) -26,5 (-47,3; 3,4) Male

Maranhão 23,0 (15,5; 34,4) 1,4 (1,0; 2,2) 37,1 (28,4; 48,8) 1,1 (0,8; 1,4) -23,1 (-51,2; 20,5) Male

Paraíba 18,3 (13,6; 23,5) 1,5 (1,1; 1,9) 23,0 (17,9; 29,2) 1,0 (0,8; 1,3) -30,8 (-50,9; -3,0) Male

Pernambuco 57,5 (44,1; 73,2) 2,1 (1,6; 2,6) 57,6 (45,2; 72,3) 1,2 (0,9; 1,5) -43,2 (-57,2; -25,1) Male

Piaui 9,6 (6,8; 13,0) 1,1 (0,8; 1,5) 13,8 (10,1; 18,4) 0,7 (0,5; 1,0) -34,5 (-57,1; -3,2) Male

Rio Grande do 
Norte

12,6 (9,3; 16,9) 1,4 (1,1; 1,9) 18,1 (13,5; 23,6) 1,0 (0,7; 1,3) -32,1 (-54,4; -5,9) Male

Sergipe 10,6 (7,8; 13,3) 2,2 (1,6; 2,7) 13,7 (10,7; 17,4) 1,2 (0,9; 1,5) -44,2 (-58,7; -22,9) Male

Southeast region
563,3 (498,8; 

637,1)
2,4 (2,1; 2,8)

516,0 (455,1; 
585,3)

1,0 (0,9; 1,1) -58,3 (-65,2; -51,4) Male

Espírito Santo 18,3 (14,9; 22,0) 2,0 (1,6; 2,4) 23,5 (19,5; 28,8) 1,1 (0,9; 1,3) -47,5 (-59,4; -31,2) Male

Minas Gerais
148,2 (128,8; 

171,9)
2,6 (2,2; 3,0)

154,7 (131,1; 
177,4)

1,2 (1,0; 1,4) -53,3 (-61,9; -44,2) Male

Rio de Janeiro 107,2 (93,0; 120,8) 2,1 (1,8; 2,4) 80,1 (70,1; 92,5) 0,8 (0,7; 1,0) -60,3 (-65,7; -53,5) Male

São Paulo
289,6 (258,3; 

328,3)
2,5 (2,2; 2,9)

257,7 (219,8; 
296,9)

1,0 (0,8; 1,1) -61,2 (-67,8; -54,2) Male

South region
166,2 (138,5; 

196,7)
2,1 (1,8; 2,5)

182,9 (155,7; 
215,7)

1,0 (0,9; 1,2) -51,9 (-60,2; -40,0) Male

Paraná 72,0 (60,4; 84,0) 2,4 (2,0; 2,8) 81,5 (70,4; 93,7) 1,2 (1,0; 1,4) -50,0 (-57,9; -38,5) Male

Rio Grande do 
Sul

60,8 (51,0; 71,8) 1,8 (1,5; 2,1) 56,3 (46,7; 66,9) 0,8 (0,7; 1,0) -55,2 (-63,7; -43,4) Male

Santa Catarina 33,3 (27,0; 40,8) 2,2 (1,8; 2,7) 45,1 (37,4; 55,7) 1,1 (0,9; 1,3) -52,9 (-64,4; -38,7) Male

West-Central 
region

70,2 (56,9; 83,4) 2,3 (1,8; 2,7) 95,9 (82,1; 113,1) 1,1 (1,0; 1,3) -50,7 (-60,0; -35,9) Male

Distrito Federal 14,8 (12,0; 17,8) 3,4 (2,7; 4,1) 17,1 (14,3; 20,9) 1,2 (1,0; 1,5) -63,5 (-71,5; -52,5) Male

Goiás 34,3 (27,1; 41,0) 2,5 (2,0; 2,9) 45,8 (38,0; 55,2) 1,2 (1,0; 1,4) -51,7 (-61,6; -36,9) Male

Mato Grosso 10,4 (7,9; 13,6) 1,6 (1,3; 2,1) 18,5 (14,3; 23,3) 1,0 (0,8; 1,2) -38,7 (-53,9; -14,8) Male

131



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Mato Grosso 
do Sul

10,6 (8,5; 13,0) 1,7 (1,4; 2,1) 14,5 (12,1; 17,9) 1,0 (0,8; 1,2) -44,7 (-57,4; -26,5) Male

Brazil
1.687,3 (1.483,7; 

1.883,9)
3,0 (2,6; 3,3)

1.843,1 (1.674,2; 
1.993,7)

1,3 (1,2; 1,4) -56,4 (-61,7; -51,0) Female

North region 55,6 (46,5; 66,3) 1,9 (1,6; 2,3) 92,5 (79,5; 106,1) 1,1 (0,9; 1,2) -45,0 (-54,5; -34,7) Female

Acre 2,9 (2,2; 4,0) 2,5 (1,9; 3,2) 5,5 (4,5; 6,7) 1,4 (1,2; 1,7) -43,5 (-59,5; -22,6) Female

Amapá 1,0 (0,8; 1,3) 1,2 (1,0; 1,6) 2,5 (2,0; 3,2) 0,8 (0,6; 0,9) -38,8 (-55,2; -17,1) Female

Amazonas 9,1 (7,3; 11,6) 1,6 (1,3; 2,0) 16,4 (13,0; 21,0) 0,9 (0,7; 1,1) -44,4 (-59,7; -27,3) Female

Pará 28,6 (23,3; 35,4) 1,9 (1,6; 2,3) 42,4 (33,8; 53,8) 1,0 (0,8; 1,3) -46,8 (-61,9; -29,1) Female

Rondônia 8,2 (6,7; 9,7) 3,0 (2,5; 3,6) 13,4 (10,5; 16,8) 1,5 (1,2; 1,9) -49,7 (-62,7; -32,7) Female

Roraima 1,0 (0,8; 1,4) 2,2 (1,7; 2,7) 3,1 (2,5; 4,0) 1,2 (1,0; 1,5) -45,1 (-60,7; -26,3) Female

Tocantins 4,7 (3,2; 7,3) 1,9 (1,3; 3,1) 9,1 (7,4; 11,0) 1,1 (0,9; 1,3) -42,2 (-63,6; -12,3) Female

Northeast region
364,5 (284,2; 

457,1)
2,2 (1,8; 2,8)

466,4 (391,0; 
546,8)

1,3 (1,1; 1,5) -42,4 (-55,8; -22,6) Female

Alagoas 24,5 (18,1; 33,2) 2,9 (2,1; 3,9) 29,0 (23,4; 34,6) 1,5 (1,2; 1,8) -47,6 (-63,8; -23,7) Female

Bahia 122,9 (98,4; 149,0) 2,6 (2,1; 3,2)
140,4 (117,2; 

164,5)
1,5 (1,2; 1,7) -44,7 (-57,6; -26,1) Female

Ceará 38,6 (27,9; 53,4) 1,6 (1,2; 2,2) 58,0 (47,4; 68,1) 1,0 (0,8; 1,2) -38,1 (-58,5; -11,2) Female

Maranhão 19,9 (10,6; 35,0) 1,2 (0,7; 2,2) 40,5 (32,4; 49,1) 1,1 (0,9; 1,3) -12,4 (-53,0; 60,8) Female

Paraíba 30,6 (21,5; 42,4) 2,3 (1,6; 3,3) 37,6 (30,4; 44,6) 1,4 (1,1; 1,6) -41,4 (-59,6; -10,4) Female

Pernambuco 81,8 (65,1; 101,7) 2,8 (2,2; 3,4) 95,5 (80,3; 111,7) 1,5 (1,3; 1,8) -45,2 (-58,0; -26,5) Female

Piaui 12,8 (9,0; 18,8) 1,4 (1,0; 2,1) 16,9 (13,6; 20,4) 0,8 (0,6; 0,9) -45,1 (-65,2; -15,8) Female

Rio Grande do 
Norte

19,4 (15,2; 24,5) 2,0 (1,6; 2,6) 27,6 (22,1; 32,8) 1,2 (1,0; 1,4) -40,5 (-55,7; -18,0) Female

Sergipe 14,1 (10,6; 17,9) 2,8 (2,1; 3,5) 20,8 (16,6; 24,7) 1,5 (1,2; 1,7) -46,6 (-61,3; -27,3) Female

Southeast region
913,1 (820,3; 

1.005,7)
3,5 (3,2; 3,9)

859,1 (738,1; 
964,5)

1,3 (1,1; 1,5) -62,5 (-67,8; -56,4) Female

Espírito Santo 27,8 (22,8; 33,4) 2,9 (2,5; 3,5) 34,2 (27,1; 42,9) 1,3 (1,0; 1,6) -56,5 (-67,2; -42,5) Female

Minas Gerais
233,8 (206,1; 

264,1)
3,7 (3,2; 4,2)

246,0 (206,0; 
290,1)

1,6 (1,3; 1,9) -57,5 (-64,9; -47,5) Female

Rio de Janeiro
173,5 (151,5; 

195,1)
2,9 (2,5; 3,2)

153,7 (129,4; 
178,1)

1,2 (1,0; 1,4) -58,6 (-65,2; -50,8) Female

São Paulo
478,0 (427,2; 

530,6)
3,8 (3,4; 4,2)

425,2 (368,0; 
478,7)

1,3 (1,1; 1,4) -66,9 (-71,4; -62,1) Female

South region
248,5 (216,3; 

280,5)
2,8 (2,5; 3,2)

280,1 (235,2; 
319,9)

1,2 (1,1; 1,4) -56,1 (-63,5; -47,8) Female

Paraná
115,5 (101,4; 

129,7)
3,7 (3,3; 4,2)

123,6 (105,1; 
141,7)

1,5 (1,3; 1,7) -59,6 (-66,9; -52,1) Female

Rio Grande do 
Sul

87,7 (74,6; 100,0) 2,2 (1,9; 2,5) 91,6 (77,9; 107,1) 1,0 (0,9; 1,2) -54,2 (-61,6; -45,2) Female

Santa Catarina 45,3 (37,0; 54,2) 2,8 (2,3; 3,4) 64,9 (50,6; 79,0) 1,3 (1,0; 1,5) -55,7 (-66,6; -41,7) Female

West-Central 
region

105,5 (89,1; 125,0) 3,5 (3,0; 4,1)
145,0 (124,8; 

167,3)
1,5 (1,3; 1,7) -58,4 (-66,4; -48,4) Female

Distrito Federal 21,3 (17,5; 25,8) 4,3 (3,5; 5,1) 26,4 (20,8; 33,3) 1,5 (1,2; 1,8) -65,8 (-75,3; -55,0) Female

Goiás 55,4 (46,7; 64,9) 4,0 (3,4; 4,7) 71,6 (59,2; 83,9) 1,6 (1,4; 1,9) -59,9 (-67,8; -50,0) Female
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Mato Grosso 13,3 (10,1; 17,0) 2,4 (1,9; 3,1) 25,2 (20,6; 30,2) 1,3 (1,0; 1,5) -47,7 (-61,7; -28,0) Female

Mato Grosso 
do Sul

15,6 (12,7; 18,6) 2,7 (2,2; 3,2) 21,8 (17,3; 27,3) 1,3 (1,0; 1,6) -52,7 (-64,5; -36,6) Female

Brazil
2.775,5 (2.533,0; 

3.049,1)
2,6 (2,3; 2,8)

3.017,9 (2.765,7; 
3.225,2)

1,2 (1,1; 1,3) -54,2 (-58,2; -49,6) Both

North region 99,1 (85,1; 114,6) 1,7 (1,5; 1,9)
161,3 (144,5; 

177,1)
1,0 (0,9; 1,1) -43,0 (-49,9; -35,0) Both

Acre 5,5 (4,4; 6,7) 2,1 (1,8; 2,6) 9,1 (7,7; 10,6) 1,2 (1,0; 1,4) -44,4 (-57,1; -29,3) Both

Amapá 1,9 (1,6; 2,3) 1,2 (1,0; 1,4) 5,0 (4,3; 5,9) 0,8 (0,7; 0,9) -36,7 (-48,5; -20,9) Both

Amazonas 15,9 (13,1; 18,9) 1,4 (1,2; 1,6) 29,2 (24,6; 34,1) 0,8 (0,7; 1,0) -39,6 (-51,3; -26,6) Both

Pará 50,0 (42,6; 58,9) 1,7 (1,4; 2,0) 73,5 (61,8; 85,1) 0,9 (0,8; 1,1) -45,0 (-54,8; -33,1) Both

Rondônia 14,7 (12,5; 17,2) 2,4 (2,1; 2,8) 21,5 (18,2; 25,4) 1,3 (1,1; 1,5) -48,0 (-58,3; -36,3) Both

Roraima 1,8 (1,4; 2,2) 1,6 (1,3; 1,9) 4,8 (4,1; 5,6) 0,9 (0,8; 1,1) -42,6 (-54,8; -26,8) Both

Tocantins 9,4 (7,2; 12,0) 1,9 (1,5; 2,5) 18,3 (15,2; 21,3) 1,1 (0,9; 1,3) -40,1 (-55,1; -22,2) Both

Northeast region
609,6 (514,4; 

716,3)
2,0 (1,7; 2,3)

777,6 (668,7; 
892,2)

1,2 (1,0; 1,4) -39,6 (-51,5; -25,1) Both

Alagoas 38,9 (31,1; 48,0) 2,3 (1,8; 2,9) 45,7 (38,4; 53,1) 1,3 (1,1; 1,5) -43,7 (-57,7; -24,0) Both

Bahia
197,1 (168,6; 

229,1)
2,2 (1,9; 2,6)

231,2 (198,4; 
262,1)

1,3 (1,1; 1,5) -41,3 (-52,6; -28,4) Both

Ceará 63,4 (50,8; 79,3) 1,4 (1,1; 1,7) 98,4 (83,1; 112,3) 0,9 (0,8; 1,0) -33,6 (-49,7; -15,5) Both

Maranhão 42,9 (30,1; 56,6) 1,3 (1,0; 1,8) 77,6 (66,1; 91,8) 1,1 (0,9; 1,3) -18,3 (-43,3; 16,5) Both

Paraíba 48,8 (38,8; 61,3) 1,9 (1,5; 2,5) 60,6 (51,6; 69,2) 1,2 (1,0; 1,4) -37,6 (-53,7; -17,3) Both

Pernambuco
139,3 (118,5; 

162,7)
2,5 (2,1; 2,9)

153,1 (132,3; 
174,7)

1,4 (1,2; 1,6) -44,3 (-55,2; -31,4) Both

Piaui 22,4 (17,6; 28,6) 1,3 (1,0; 1,7) 30,7 (25,8; 36,2) 0,8 (0,6; 0,9) -40,6 (-56,0; -20,4) Both

Rio Grande do 
Norte

32,1 (26,6; 38,5) 1,8 (1,5; 2,1) 45,7 (38,8; 53,5) 1,1 (0,9; 1,3) -37,1 (-50,8; -20,4) Both

Sergipe 24,7 (20,5; 29,4) 2,5 (2,1; 2,9) 34,6 (29,2; 39,4) 1,4 (1,1; 1,5) -45,4 (-57,3; -31,4) Both

Southeast region
1.476,4 (1.366,3; 

1.596,8)
3,0 (2,8; 3,3)

1.375,1 (1.219,1; 
1.498,9)

1,2 (1,0; 1,3) -60,7 (-65,3; -56,1) Both

Espírito Santo 46,1 (39,8; 53,2) 2,5 (2,2; 2,9) 57,7 (48,8; 67,3) 1,2 (1,0; 1,4) -52,8 (-61,8; -42,5) Both

Minas Gerais
382,0 (347,4; 

421,2)
3,2 (2,9; 3,5)

400,7 (346,5; 
448,9)

1,4 (1,2; 1,6) -55,6 (-62,3; -49,4) Both

Rio de Janeiro
280,7 (257,1; 

310,1)
2,5 (2,3; 2,8)

233,9 (205,0; 
259,1)

1,0 (0,9; 1,1) -59,1 (-64,5; -53,2) Both

São Paulo
767,6 (709,9; 

825,5)
3,2 (3,0; 3,5)

682,9 (601,7; 
751,1)

1,1 (1,0; 1,3) -64,5 (-68,3; -60,1) Both

South region
414,7 (372,4; 

465,1)
2,5 (2,2; 2,8)

462,9 (404,8; 
516,0)

1,1 (1,0; 1,3) -54,2 (-60,6; -47,9) Both

Paraná
187,5 (170,7; 

208,1)
3,1 (2,8; 3,4)

205,1 (179,5; 
226,4)

1,4 (1,2; 1,5) -55,6 (-61,8; -49,9) Both

Rio Grande do 
Sul

148,6 (132,8; 
167,2)

2,0 (1,8; 2,3)
147,9 (129,5; 

165,2)
0,9 (0,8; 1,0) -54,5 (-60,5; -48,1) Both

Santa Catarina 78,6 (68,2; 91,2) 2,5 (2,2; 2,9) 110,0 (94,1; 125,6) 1,2 (1,0; 1,3) -54,3 (-62,5; -45,3) Both

West-Central 
region

175,7 (152,9; 
201,3)

2,9 (2,5; 3,3)
241,0 (214,4; 

266,9)
1,3 (1,2; 1,4) -54,8 (-61,3; -47,4) Both
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Distrito Federal 36,2 (31,6; 42,1) 3,8 (3,4; 4,5) 43,5 (36,2; 51,5) 1,4 (1,1; 1,6) -64,5 (-71,3; -56,5) Both

Goiás 89,7 (77,8; 102,7) 3,3 (2,8; 3,7)
117,5 (101,2; 

131,6)
1,4 (1,2; 1,6) -56,3 (-63,4; -49,2) Both

Mato Grosso 23,7 (19,6; 28,8) 2,0 (1,7; 2,4) 43,8 (36,7; 50,9) 1,1 (1,0; 1,3) -42,9 (-56,1; -28,3) Both

Mato Grosso 
do Sul

26,1 (22,6; 30,1) 2,2 (1,9; 2,5) 36,2 (30,7; 42,3) 1,1 (0,9; 1,3) -48,8 (-57,3; -37,4) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.9 – Non-rheumatic valve disease deaths in Brazil, regions, and Federative Units, by sex, 1990 and 2023: number, age-
standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023 
Number (95% UI)

2023
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
1.221,6 (1.098,4; 

1.347,2)
3,0 (2,6; 3,3)

2.793,6 (2.542,8; 
3.029,7)

2,5 (2,3; 2,7) -15,1 (-24,2; -4,3) Male

North region 48,3 (41,8; 55,0) 2,5 (2,1; 2,8)
168,4 (147,9; 

191,5)
2,3 (2,0; 2,7) -5,3 (-19,0; 16,0) Male

Acre 1,8 (1,4; 2,2) 2,0 (1,6; 2,4) 6,0 (4,7; 7,4) 1,9 (1,4; 2,3) -7,0 (-33,8; 27,1) Male

Amapá 1,2 (1,0; 1,4) 2,7 (2,2; 3,2) 6,3 (5,2; 7,6) 2,5 (2,0; 3,0) -7,3 (-29,9; 25,5) Male

Amazonas 10,2 (8,4; 11,9) 2,7 (2,2; 3,2) 36,5 (30,5; 43,2) 2,6 (2,2; 3,1) -4,3 (-25,3; 26,1) Male

Pará 24,3 (20,4; 28,4) 2,4 (2,0; 2,8) 75,8 (63,6; 88,7) 2,2 (1,9; 2,6) -9,4 (-27,6; 18,3) Male

Rondônia 6,5 (5,4; 7,8) 3,0 (2,5; 3,6) 19,3 (15,5; 23,3) 2,5 (2,0; 3,0) -17,0 (-35,6; 9,4) Male

Roraima 0,8 (0,7; 1,0) 2,4 (1,9; 3,0) 4,3 (3,4; 5,3) 2,2 (1,7; 2,7) -8,2 (-32,2; 18,0) Male

Tocantins 3,5 (2,8; 4,2) 2,4 (1,9; 2,8) 20,3 (15,5; 25,2) 2,6 (2,0; 3,2) 9,8 (-18,9; 45,1) Male

Northeast 
region

256,1 (210,0; 
310,2)

2,2 (1,8; 2,7)
599,7 (485,6; 

713,8)
2,1 (1,7; 2,5) -6,3 (-28,8; 21,4) Male

Alagoas 10,7 (8,5; 13,3) 1,7 (1,4; 2,1) 33,3 (26,4; 40,3) 2,3 (1,8; 2,7) 34,8 (0,0; 76,8) Male

Bahia 107,5 (88,8; 129,2) 3,5 (2,9; 4,2)
170,0 (138,5; 

201,7)
2,1 (1,7; 2,5) -38,9 (-53,6; -21,5) Male

Ceará 21,9 (17,6; 26,9) 1,2 (1,0; 1,5) 94,5 (76,1; 111,3) 2,0 (1,6; 2,3) 59,5 (20,4; 108,1) Male

Maranhão 17,0 (12,1; 24,2) 1,4 (1,0; 2,0) 63,5 (48,8; 79,9) 2,0 (1,5; 2,5) 40,5 (-7,4; 117,9) Male

Paraíba 12,5 (9,8; 15,3) 1,2 (1,0; 1,5) 36,0 (28,9; 44,2) 1,6 (1,3; 2,0) 34,5 (-0,1; 80,6) Male

Pernambuco 56,6 (46,5; 67,5) 2,7 (2,3; 3,3) 115,8 (96,3; 137,2) 2,5 (2,1; 3,0) -7,9 (-28,4; 16,2) Male

Piaui 8,8 (6,7; 11,2) 1,3 (1,0; 1,7) 30,4 (23,3; 38,1) 1,6 (1,3; 2,1) 21,4 (-14,3; 72,3) Male

Rio Grande 
do Norte

13,9 (10,8; 17,2) 1,9 (1,4; 2,3) 36,4 (28,1; 45,4) 2,0 (1,5; 2,5) 5,4 (-23,8; 48,0) Male

Sergipe 7,2 (5,8; 8,6) 1,9 (1,5; 2,3) 19,8 (15,6; 24,5) 1,9 (1,5; 2,3) -0,8 (-25,6; 32,9) Male

Southeast 
region

626,5 (566,7; 
683,1)

3,3 (3,0; 3,6)
1.253,9 (1.132,8; 

1.395,4)
2,5 (2,2; 2,8) -23,7 (-32,3; -12,1) Male

Espírito 
Santo

21,8 (18,1; 25,6) 3,1 (2,6; 3,6) 59,7 (50,3; 70,5) 2,7 (2,3; 3,3) -11,5 (-29,0; 15,5) Male

Minas Gerais
144,7 (125,3; 

162,6)
3,1 (2,7; 3,6)

309,5 (269,9; 
355,7)

2,4 (2,1; 2,7) -23,7 (-36,0; -5,7) Male

Rio de 
Janeiro

120,0 (104,5; 
134,7)

2,9 (2,5; 3,3)
216,0 (187,1; 

248,7)
2,3 (2,0; 2,6) -20,5 (-31,9; -2,0) Male

São Paulo
340,0 (314,6; 

367,7)
3,6 (3,3; 3,9)

668,8 (596,4; 
749,1)

2,7 (2,4; 3,0) -25,9 (-33,6; -16,5) Male

South region
227,9 (197,6; 

257,9)
3,6 (3,1; 4,1)

572,0 (510,7; 
650,3)

3,3 (2,9; 3,7) -8,0 (-21,0; 11,4) Male

Paraná 78,5 (68,3; 89,2) 3,3 (2,8; 3,8)
190,4 (169,3; 

218,1)
2,9 (2,6; 3,3) -12,2 (-25,9; 8,1) Male

Rio Grande 
do Sul

104,7 (89,8; 118,0) 3,7 (3,1; 4,2)
241,0 (212,8; 

275,5)
3,4 (3,0; 3,9) -5,7 (-20,1; 17,4) Male

Santa 
Catarina

44,8 (38,7; 51,3) 3,8 (3,3; 4,4)
140,6 (122,6; 

163,3)
3,6 (3,1; 4,1) -6,7 (-22,7; 13,5) Male
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West-Central 
region

62,9 (53,3; 72,1) 2,9 (2,4; 3,3)
199,6 (172,0; 

232,9)
2,5 (2,1; 2,9) -12,8 (-28,7; 10,7) Male

Distrito 
Federal

10,1 (8,4; 11,5) 3,6 (3,0; 4,1) 29,9 (24,8; 35,5) 2,4 (2,0; 2,9) -32,6 (-46,9; -8,4) Male

Goiás 28,2 (23,6; 32,9) 2,8 (2,3; 3,2) 89,3 (76,1; 105,5) 2,5 (2,1; 2,9) -10,9 (-29,5; 15,1) Male

Mato Grosso 10,9 (8,9; 13,0) 2,5 (2,1; 3,0) 40,6 (31,8; 48,8) 2,4 (1,9; 2,9) -2,6 (-25,0; 27,4) Male

Mato Grosso 
do Sul

13,8 (11,5; 16,4) 3,0 (2,5; 3,6) 39,9 (33,0; 48,1) 2,8 (2,3; 3,3) -9,1 (-28,4; 18,9) Male

Brazil
1.194,9 (1.048,6; 

1.341,5)
2,7 (2,3; 3,0)

2.847,3 (2.457,6; 
3.165,0)

1,9 (1,7; 2,1) -27,6 (-34,9; -19,3) Female

North region 37,4 (32,0; 43,4) 2,0 (1,7; 2,3)
127,0 (107,2; 

149,1)
1,6 (1,4; 1,9) -19,2 (-32,0; -2,2) Female

Acre 1,3 (1,0; 1,7) 1,8 (1,4; 2,2) 5,3 (4,3; 6,4) 1,5 (1,2; 1,8) -15,7 (-37,5; 13,7) Female

Amapá 1,1 (0,9; 1,4) 2,0 (1,6; 2,4) 5,6 (4,3; 7,2) 2,0 (1,5; 2,5) -2,2 (-28,0; 29,4) Female

Amazonas 6,7 (5,5; 8,0) 1,9 (1,5; 2,3) 23,0 (17,9; 29,0) 1,5 (1,1; 1,8) -22,9 (-40,8; 0,5) Female

Pará 21,4 (17,7; 25,5) 2,1 (1,7; 2,4) 63,0 (50,4; 77,7) 1,6 (1,3; 2,0) -20,7 (-40,5; 3,0) Female

Rondônia 4,1 (3,3; 5,0) 2,8 (2,3; 3,4) 14,2 (11,4; 17,2) 1,9 (1,5; 2,3) -34,3 (-50,0; -12,8) Female

Roraima 0,5 (0,4; 0,6) 1,9 (1,5; 2,4) 2,8 (2,3; 3,6) 1,5 (1,2; 1,8) -22,0 (-42,5; 6,3) Female

Tocantins 2,3 (1,8; 3,0) 1,8 (1,4; 2,3) 13,1 (10,5; 15,9) 1,6 (1,3; 2,0) -8,9 (-33,7; 24,7) Female

Northeast 
region

274,2 (219,2; 
336,6)

2,2 (1,7; 2,7)
575,0 (465,3; 

685,9)
1,5 (1,2; 1,8) -30,2 (-45,8; -9,1) Female

Alagoas 12,4 (9,7; 15,5) 1,9 (1,5; 2,3) 35,3 (29,3; 43,6) 1,9 (1,5; 2,3) -0,3 (-22,6; 38,1) Female

Bahia
124,2 (101,9; 

149,9)
3,6 (2,9; 4,4)

154,5 (125,4; 
180,3)

1,5 (1,2; 1,7) -58,9 (-67,1; -48,0) Female

Ceará 25,2 (19,9; 32,2) 1,3 (1,0; 1,6) 92,2 (75,5; 110,7) 1,4 (1,2; 1,7) 13,2 (-15,6; 48,0) Female

Maranhão 9,6 (6,8; 13,3) 0,8 (0,6; 1,1) 49,3 (39,0; 61,0) 1,3 (1,0; 1,6) 64,3 (13,5; 149,0) Female

Paraíba 15,5 (12,0; 19,9) 1,4 (1,1; 1,8) 40,4 (32,7; 49,6) 1,3 (1,1; 1,6) -6,5 (-29,9; 30,3) Female

Pernambuco 59,3 (48,3; 71,7) 2,5 (2,0; 3,0)
124,3 (103,8; 

145,5)
1,9 (1,6; 2,3) -22,0 (-40,0; 1,6) Female

Piaui 8,1 (5,9; 10,7) 1,2 (0,9; 1,6) 26,9 (20,4; 33,9) 1,2 (0,9; 1,5) -1,8 (-32,7; 38,0) Female

Rio Grande 
do Norte

13,0 (9,7; 17,1) 1,6 (1,2; 2,1) 35,6 (27,5; 44,0) 1,4 (1,1; 1,8) -11,1 (-36,1; 30,6) Female

Sergipe 6,9 (5,4; 8,5) 1,6 (1,3; 2,0) 16,5 (13,4; 20,5) 1,2 (0,9; 1,4) -29,4 (-46,5; -5,8) Female

Southeast 
region

580,0 (526,8; 
639,7)

2,7 (2,5; 3,0)
1.365,6 (1.144,8; 

1.531,4)
2,0 (1,7; 2,2) -27,5 (-36,5; -18,7) Female

Espírito 
Santo

21,9 (18,2; 25,8) 3,0 (2,5; 3,6) 59,7 (48,0; 73,2) 2,1 (1,7; 2,6) -29,1 (-45,4; -7,5) Female

Minas Gerais
131,9 (115,5; 

151,6)
2,6 (2,2; 3,0)

319,5 (264,8; 
366,3)

1,9 (1,6; 2,2) -26,8 (-38,0; -14,0) Female

Rio de 
Janeiro

128,4 (111,5; 
145,4)

2,5 (2,1; 2,9)
255,1 (211,0; 

294,4)
1,8 (1,5; 2,1) -28,6 (-38,7; -17,0) Female

São Paulo
297,8 (275,1; 

322,6)
2,9 (2,6; 3,1)

731,2 (610,9; 
839,9)

2,1 (1,7; 2,4) -27,7 (-35,8; -18,3) Female

South region
246,9 (212,6; 

285,8)
3,5 (3,0; 4,1)

601,3 (496,4; 
686,5)

2,6 (2,1; 2,9) -27,1 (-37,7; -14,5) Female
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Paraná 88,5 (76,0; 103,1) 3,8 (3,2; 4,4)
205,2 (169,6; 

236,5)
2,5 (2,0; 2,8) -34,3 (-44,5; -23,1) Female

Rio Grande 
do Sul

109,7 (94,6; 126,7) 3,2 (2,7; 3,8)
248,7 (204,9; 

284,7)
2,5 (2,1; 2,8) -22,8 (-35,2; -9,3) Female

Santa 
Catarina

48,7 (41,8; 57,1) 4,0 (3,4; 4,7)
147,4 (120,6; 

174,8)
2,9 (2,4; 3,5) -26,3 (-39,6; -9,6) Female

West-Central 
region

56,4 (48,0; 66,8) 2,8 (2,3; 3,3)
178,5 (148,2; 

211,2)
1,9 (1,6; 2,3) -31,9 (-47,0; -12,9) Female

Distrito 
Federal

8,8 (7,3; 10,5) 2,8 (2,3; 3,3) 28,8 (22,0; 36,4) 1,7 (1,3; 2,2) -38,4 (-53,8; -20,5) Female

Goiás 27,6 (23,3; 33,2) 2,9 (2,4; 3,5) 80,7 (65,1; 98,5) 1,9 (1,5; 2,3) -34,1 (-51,4; -13,4) Female

Mato Grosso 8,1 (6,4; 9,9) 2,4 (1,9; 2,9) 30,3 (24,7; 37,4) 1,7 (1,4; 2,1) -27,7 (-43,3; -2,6) Female

Mato Grosso 
do Sul

11,9 (9,9; 14,2) 2,9 (2,4; 3,5) 38,8 (31,5; 47,7) 2,3 (1,9; 2,8) -21,7 (-40,2; 4,9) Female

Brazil
2.416,5 (2.197,6; 

2.624,6)
2,8 (2,5; 3,1)

5.640,9 (5.047,5; 
6.089,4)

2,2 (2,0; 2,4) -22,1 (-27,7; -14,7) Both

North region 85,7 (76,5; 95,6) 2,2 (2,0; 2,5)
295,4 (262,3; 

330,3)
2,0 (1,7; 2,2) -12,4 (-22,6; 1,4) Both

Acre 3,1 (2,7; 3,7) 1,9 (1,6; 2,2) 11,3 (9,5; 13,3) 1,7 (1,4; 2,0) -11,4 (-27,2; 11,1) Both

Amapá 2,3 (2,0; 2,7) 2,3 (2,0; 2,6) 11,9 (10,1; 13,8) 2,2 (1,9; 2,6) -2,9 (-19,1; 17,8) Both

Amazonas 16,8 (14,5; 19,2) 2,3 (2,0; 2,6) 59,5 (51,3; 69,2) 2,0 (1,7; 2,3) -13,5 (-27,6; 9,4) Both

Pará 45,7 (40,1; 51,5) 2,2 (2,0; 2,5)
138,8 (118,8; 

160,9)
1,9 (1,6; 2,2) -15,2 (-27,6; 1,8) Both

Rondônia 10,6 (9,1; 12,1) 3,0 (2,6; 3,4) 33,5 (28,5; 38,1) 2,2 (1,9; 2,5) -26,3 (-39,7; -11,6) Both

Roraima 1,3 (1,1; 1,6) 2,2 (1,8; 2,6) 7,1 (5,9; 8,5) 1,8 (1,5; 2,2) -15,7 (-32,0; 4,7) Both

Tocantins 5,8 (5,0; 6,8) 2,1 (1,8; 2,5) 33,4 (27,9; 39,5) 2,1 (1,8; 2,5) 1,3 (-16,2; 24,9) Both

Northeast 
region

530,3 (458,8; 
617,4)

2,2 (1,9; 2,6)
1.174,8 (991,1; 

1.354,4)
1,8 (1,5; 2,0) -19,7 (-34,0; -2,4) Both

Alagoas 23,1 (19,5; 27,0) 1,8 (1,5; 2,1) 68,6 (58,5; 79,3) 2,0 (1,7; 2,4) 14,3 (-6,8; 43,3) Both

Bahia
231,7 (201,4; 

267,2)
3,6 (3,1; 4,1)

324,5 (269,6; 
372,6)

1,8 (1,5; 2,0) -50,4 (-58,4; -40,5) Both

Ceará 47,1 (40,6; 55,8) 1,3 (1,1; 1,5)
186,8 (156,5; 

213,3)
1,7 (1,4; 1,9) 33,3 (9,0; 60,5) Both

Maranhão 26,6 (21,0; 33,1) 1,1 (0,9; 1,4) 112,8 (91,3; 134,2) 1,6 (1,3; 1,9) 47,6 (12,7; 98,3) Both

Paraíba 28,0 (23,7; 33,2) 1,3 (1,1; 1,6) 76,4 (62,9; 87,1) 1,5 (1,2; 1,7) 11,2 (-9,3; 37,6) Both

Pernambuco
115,8 (101,4; 

133,4)
2,6 (2,3; 3,0)

240,0 (204,7; 
273,2)

2,2 (1,9; 2,5) -15,8 (-29,3; 1,5) Both

Piaui 16,9 (14,1; 20,7) 1,3 (1,0; 1,6) 57,3 (46,9; 68,0) 1,4 (1,1; 1,6) 9,3 (-14,9; 42,4) Both

Rio Grande 
do Norte

27,0 (22,7; 32,3) 1,7 (1,5; 2,1) 71,9 (58,7; 85,2) 1,7 (1,4; 2,0) -3,7 (-26,5; 21,7) Both

Sergipe 14,1 (12,1; 16,4) 1,8 (1,5; 2,0) 36,4 (29,9; 42,9) 1,5 (1,2; 1,7) -16,0 (-32,0; 5,4) Both

Southeast 
region

1.206,4 (1.120,6; 
1.287,5)

3,0 (2,7; 3,2)
2.619,5 (2.302,7; 

2.861,3)
2,2 (1,9; 2,4) -26,1 (-32,4; -19,1) Both

Espírito 
Santo

43,7 (38,4; 49,7) 3,1 (2,7; 3,5)
119,4 (102,5; 

138,0)
2,4 (2,1; 2,8) -21,2 (-33,0; -6,1) Both
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Minas Gerais
276,6 (248,8; 

306,6)
2,9 (2,5; 3,2)

628,9 (542,7; 
699,5)

2,1 (1,8; 2,4) -25,4 (-33,9; -14,9) Both

Rio de 
Janeiro

248,4 (225,4; 
273,8)

2,7 (2,4; 3,0)
471,1 (413,2; 

519,6)
2,0 (1,8; 2,2) -25,9 (-33,5; -16,0) Both

São Paulo
637,7 (599,3; 

672,6)
3,2 (3,0; 3,4)

1.400,0 (1.235,7; 
1.545,0)

2,3 (2,0; 2,6) -27,3 (-33,7; -20,2) Both

South region
474,8 (425,4; 

522,8)
3,6 (3,2; 4,0)

1.173,3 (1.022,4; 
1.295,5)

2,9 (2,5; 3,2) -18,8 (-27,2; -8,2) Both

Paraná
167,0 (149,3; 

185,7)
3,6 (3,1; 4,0)

395,6 (347,1; 
441,4)

2,7 (2,3; 3,0) -24,6 (-32,2; -15,2) Both

Rio Grande 
do Sul

214,4 (192,9; 
236,5)

3,4 (3,0; 3,8)
489,7 (423,2; 

545,3)
2,9 (2,5; 3,2) -15,5 (-25,2; -2,8) Both

Santa 
Catarina

93,4 (83,5; 104,8) 3,9 (3,5; 4,4)
287,9 (249,3; 

321,4)
3,2 (2,8; 3,6) -17,7 (-27,7; -6,4) Both

West-Central 
region

119,3 (105,2; 
133,9)

2,8 (2,5; 3,2)
378,1 (330,3; 

422,9)
2,2 (1,9; 2,4) -23,2 (-34,0; -6,1) Both

Distrito 
Federal

18,9 (16,7; 21,3) 3,1 (2,7; 3,5) 58,6 (48,6; 68,3) 2,0 (1,6; 2,4) -35,6 (-46,2; -21,1) Both

Goiás 55,7 (48,6; 62,8) 2,8 (2,5; 3,3)
170,0 (146,9; 

193,2)
2,2 (1,9; 2,5) -23,5 (-35,2; -7,8) Both

Mato Grosso 19,0 (16,2; 22,2) 2,4 (2,1; 2,9) 70,8 (59,6; 82,4) 2,1 (1,7; 2,4) -15,6 (-30,6; 3,5) Both

Mato Grosso 
do Sul

25,7 (22,5; 28,9) 3,0 (2,6; 3,4) 78,7 (66,8; 90,1) 2,5 (2,1; 2,9) -16,0 (-30,0; 3,3) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.10 – Non-rheumatic aortic valve disease deaths in Brazil, regions, and Federative Units, by sex, 1990 and 2023: 
number, age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
918,5 (812,8; 

1.026,4)
2,2 (2,0; 2,5)

2.125,7 (1.927,5; 
2.318,6)

1,9 (1,7; 2,1) -14,5 (-24,0; -2,5) Male

North region 35,3 (30,0; 40,8) 1,9 (1,6; 2,1)
123,7 (106,6; 

141,4)
1,7 (1,5; 2,0) -5,9 (-20,3; 14,0) Male

Acre 1,3 (1,0; 1,6) 1,5 (1,1; 1,8) 4,4 (3,4; 5,5) 1,4 (1,1; 1,8) -5,8 (-32,3; 30,2) Male

Amapá 0,9 (0,7; 1,1) 2,1 (1,7; 2,5) 4,8 (3,8; 5,8) 1,9 (1,5; 2,3) -8,5 (-30,4; 22,7) Male

Amazonas 7,8 (6,5; 9,3) 2,2 (1,8; 2,6) 28,8 (23,9; 34,2) 2,1 (1,7; 2,5) -3,3 (-25,7; 26,8) Male

Pará 17,6 (14,5; 21,4) 1,8 (1,5; 2,2) 55,0 (45,9; 64,5) 1,6 (1,3; 1,9) -10,1 (-30,0; 15,6) Male

Rondônia 4,7 (3,9; 5,8) 2,3 (1,9; 2,7) 14,3 (11,4; 17,7) 1,9 (1,5; 2,3) -17,6 (-37,3; 8,3) Male

Roraima 0,6 (0,5; 0,8) 1,9 (1,5; 2,4) 3,4 (2,6; 4,2) 1,7 (1,4; 2,2) -8,4 (-33,5; 22,6) Male

Tocantins 2,2 (1,7; 2,8) 1,6 (1,2; 2,0) 13,1 (9,8; 16,5) 1,7 (1,3; 2,1) 6,9 (-22,9; 44,3) Male

Northeast 
region

192,1 (153,3; 236,4) 1,7 (1,3; 2,1)
434,3 (342,5; 

524,5)
1,5 (1,2; 1,8) -10,2 (-33,6; 18,3) Male

Alagoas 7,2 (5,5; 9,0) 1,2 (0,9; 1,4) 22,7 (17,7; 28,3) 1,6 (1,2; 2,0) 35,5 (-1,0; 83,7) Male

Bahia 88,2 (71,6; 106,2) 2,9 (2,3; 3,5) 124,7 (99,5; 150,2) 1,6 (1,2; 1,9) -45,8 (-59,7; -29,6) Male

Ceará 15,6 (12,3; 19,2) 0,9 (0,7; 1,1) 68,8 (54,0; 82,7) 1,4 (1,1; 1,7) 62,0 (18,2; 118,4) Male

Maranhão 11,7 (8,1; 16,9) 1,0 (0,7; 1,4) 47,0 (35,6; 60,0) 1,5 (1,1; 1,9) 49,7 (-0,7; 144,5) Male

Paraíba 8,4 (6,5; 10,5) 0,8 (0,6; 1,0) 25,5 (19,9; 31,6) 1,2 (0,9; 1,4) 41,0 (4,4; 95,4) Male

Pernambuco 39,4 (31,3; 48,0) 1,9 (1,5; 2,4) 82,3 (66,0; 98,5) 1,8 (1,4; 2,2) -6,5 (-29,2; 21,4) Male

Piaui 6,0 (4,2; 7,8) 0,9 (0,7; 1,2) 22,1 (17,1; 28,3) 1,2 (0,9; 1,5) 29,0 (-14,0; 90,7) Male

Rio Grande 
do Norte

10,7 (8,1; 13,6) 1,4 (1,1; 1,8) 27,4 (20,8; 34,4) 1,5 (1,1; 1,9) 3,1 (-26,8; 45,6) Male

Sergipe 5,0 (4,0; 6,2) 1,3 (1,1; 1,6) 13,8 (10,6; 17,6) 1,3 (1,0; 1,7) -0,2 (-27,4; 33,5) Male

Southeast 
region

473,0 (426,7; 523,9) 2,5 (2,3; 2,8)
970,1 (865,7; 

1.100,5)
2,0 (1,7; 2,2) -22,1 (-30,7; -9,8) Male

Espírito 
Santo

15,6 (12,8; 18,6) 2,3 (1,9; 2,7) 43,2 (35,7; 51,3) 2,0 (1,7; 2,4) -11,2 (-30,3; 16,7) Male

Minas Gerais 110,9 (95,5; 126,9) 2,4 (2,1; 2,8)
244,1 (209,7; 

281,6)
1,9 (1,6; 2,2) -21,9 (-34,6; -2,4) Male

Rio de 
Janeiro

86,7 (74,1; 98,5) 2,1 (1,8; 2,4)
167,8 (144,8; 

194,7)
1,8 (1,5; 2,1) -15,3 (-28,5; 6,9) Male

São Paulo 259,9 (239,3; 280,1) 2,8 (2,5; 3,0)
515,0 (459,9; 

581,2)
2,1 (1,8; 2,3) -25,3 (-33,9; -15,2) Male

South region 171,9 (147,7; 196,9) 2,7 (2,3; 3,1)
447,9 (394,9; 

512,8)
2,6 (2,3; 3,0) -4,8 (-20,5; 15,5) Male

Paraná 59,0 (51,2; 68,0) 2,5 (2,1; 2,9)
146,8 (128,9; 

168,5)
2,3 (2,0; 2,6) -10,3 (-26,0; 9,9) Male

Rio Grande 
do Sul

78,7 (67,4; 90,5) 2,8 (2,4; 3,2)
190,0 (164,8; 

217,7)
2,7 (2,4; 3,1) -1,7 (-19,3; 24,1) Male

Santa 
Catarina

34,2 (28,9; 40,2) 3,0 (2,5; 3,5) 111,1 (95,6; 129,8) 2,9 (2,4; 3,3) -3,2 (-21,2; 16,7) Male

West-Central 
region

46,2 (38,8; 54,2) 2,2 (1,8; 2,5)
149,7 (128,1; 

174,3)
1,9 (1,6; 2,2) -12,4 (-29,4; 9,8) Male
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Distrito 
Federal

7,2 (5,9; 8,3) 2,7 (2,2; 3,1) 22,1 (18,2; 26,6) 1,8 (1,5; 2,2) -31,3 (-48,0; -8,4) Male

Goiás 21,1 (17,7; 24,6) 2,1 (1,8; 2,5) 68,2 (57,4; 81,4) 1,9 (1,6; 2,3) -10,5 (-28,9; 16,8) Male

Mato Grosso 7,8 (6,4; 9,6) 1,8 (1,5; 2,2) 29,8 (23,7; 36,2) 1,8 (1,4; 2,2) -2,5 (-27,4; 28,0) Male

Mato Grosso 
do Sul

10,1 (8,4; 11,9) 2,3 (1,9; 2,7) 29,6 (24,0; 35,2) 2,1 (1,7; 2,5) -9,4 (-30,5; 18,5) Male

Brazil 713,4 (618,4; 817,8) 1,7 (1,4; 2,0)
1.935,7 (1.614,5; 

2.190,1)
1,3 (1,1; 1,5) -23,5 (-33,0; -13,9) Female

North region 20,5 (17,2; 24,5) 1,2 (1,0; 1,5) 78,6 (65,1; 94,4) 1,0 (0,9; 1,2) -16,5 (-30,4; 1,7) Female

Acre 0,7 (0,6; 0,9) 1,1 (0,9; 1,4) 3,4 (2,7; 4,2) 1,0 (0,8; 1,3) -8,4 (-31,6; 23,1) Female

Amapá 0,7 (0,6; 0,9) 1,4 (1,1; 1,7) 3,8 (2,9; 4,8) 1,4 (1,0; 1,8) 1,1 (-25,1; 36,3) Female

Amazonas 4,0 (3,3; 5,0) 1,3 (1,0; 1,6) 15,4 (11,7; 19,6) 1,0 (0,8; 1,3) -21,5 (-41,2; 3,5) Female

Pará 11,4 (9,3; 14,0) 1,2 (1,0; 1,5) 37,4 (28,7; 47,4) 1,0 (0,8; 1,3) -18,4 (-38,4; 8,4) Female

Rondônia 2,3 (1,8; 2,9) 1,9 (1,5; 2,4) 9,5 (7,7; 11,9) 1,3 (1,0; 1,6) -32,2 (-50,1; -7,1) Female

Roraima 0,3 (0,2; 0,4) 1,4 (1,1; 1,8) 1,9 (1,5; 2,5) 1,1 (0,9; 1,4) -20,6 (-43,5; 9,4) Female

Tocantins 1,1 (0,8; 1,4) 1,0 (0,8; 1,3) 7,2 (5,6; 8,8) 0,9 (0,7; 1,1) -10,3 (-36,0; 24,3) Female

Northeast 
region

173,2 (137,1; 212,5) 1,4 (1,1; 1,8)
372,2 (291,3; 

450,4)
1,0 (0,8; 1,2) -32,9 (-48,7; -12,5) Female

Alagoas 6,7 (5,3; 8,3) 1,1 (0,8; 1,3) 21,4 (17,2; 26,2) 1,1 (0,9; 1,4) 5,0 (-22,7; 44,3) Female

Bahia 95,0 (76,6; 117,0) 2,8 (2,3; 3,5) 104,0 (82,9; 123,8) 1,0 (0,8; 1,2) -65,8 (-73,5; -56,3) Female

Ceará 13,6 (10,3; 17,2) 0,7 (0,6; 0,9) 56,9 (45,3; 69,4) 0,9 (0,7; 1,1) 19,4 (-11,6; 58,7) Female

Maranhão 5,2 (3,7; 7,1) 0,5 (0,3; 0,7) 32,4 (24,4; 40,4) 0,9 (0,7; 1,1) 82,8 (23,1; 174,0) Female

Paraíba 9,2 (7,2; 11,7) 0,9 (0,7; 1,1) 27,1 (21,4; 33,8) 0,9 (0,7; 1,1) -0,8 (-26,8; 35,8) Female

Pernambuco 27,7 (22,3; 34,5) 1,2 (1,0; 1,5) 79,2 (64,7; 94,2) 1,2 (1,0; 1,5) -1,5 (-26,3; 27,0) Female

Piaui 4,0 (2,9; 5,4) 0,6 (0,5; 0,9) 16,6 (12,0; 21,0) 0,7 (0,5; 0,9) 12,1 (-25,6; 64,3) Female

Rio Grande 
do Norte

8,1 (5,8; 10,3) 1,0 (0,7; 1,3) 24,4 (17,6; 31,0) 1,0 (0,7; 1,2) -6,6 (-34,3; 36,5) Female

Sergipe 3,7 (2,9; 4,5) 0,9 (0,7; 1,2) 10,1 (7,9; 12,4) 0,7 (0,6; 0,9) -23,5 (-43,4; 2,4) Female

Southeast 
region

341,4 (303,8; 383,1) 1,7 (1,5; 1,9)
937,2 (757,0; 

1.070,2)
1,3 (1,1; 1,5) -21,7 (-31,1; -8,9) Female

Espírito 
Santo

11,6 (9,4; 14,2) 1,7 (1,4; 2,1) 37,8 (29,3; 47,5) 1,3 (1,0; 1,7) -23,3 (-42,0; -0,8) Female

Minas Gerais 76,2 (64,1; 89,8) 1,6 (1,3; 1,9)
229,1 (184,1; 

271,5)
1,3 (1,1; 1,6) -16,3 (-30,1; 2,3) Female

Rio de 
Janeiro

73,7 (62,3; 87,4) 1,5 (1,3; 1,8)
173,4 (140,9; 

205,0)
1,2 (1,0; 1,4) -21,8 (-34,8; -4,4) Female

São Paulo 180,0 (161,3; 200,9) 1,8 (1,7; 2,1)
497,0 (404,9; 

582,7)
1,4 (1,1; 1,6) -24,5 (-34,0; -12,2) Female

South region 148,0 (124,7; 176,0) 2,3 (1,9; 2,7)
432,5 (351,2; 

509,5)
1,8 (1,5; 2,2) -19,0 (-32,4; -3,2) Female

Paraná 47,9 (39,9; 57,9) 2,3 (1,9; 2,7)
139,8 (114,5; 

168,0)
1,7 (1,4; 2,0) -25,6 (-38,5; -9,3) Female

Rio Grande 
do Sul

68,1 (57,0; 81,2) 2,1 (1,8; 2,5)
183,5 (148,9; 

215,4)
1,8 (1,5; 2,1) -14,2 (-29,3; 3,2) Female

Santa 
Catarina

31,9 (26,5; 38,0) 2,8 (2,3; 3,3) 109,2 (88,0; 133,8) 2,2 (1,7; 2,7) -21,8 (-36,3; -3,4) Female
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West-Central 
region

30,3 (25,5; 37,4) 1,7 (1,4; 2,1) 115,2 (92,8; 140,1) 1,2 (1,0; 1,5) -27,5 (-42,9; -6,5) Female

Distrito 
Federal

4,7 (3,9; 5,7) 1,7 (1,4; 2,1) 19,0 (14,0; 24,3) 1,1 (0,8; 1,5) -33,4 (-48,6; -11,2) Female

Goiás 14,7 (12,0; 18,3) 1,8 (1,4; 2,2) 51,7 (40,7; 64,0) 1,2 (1,0; 1,6) -29,3 (-47,5; -7,8) Female

Mato Grosso 4,2 (3,2; 5,3) 1,4 (1,1; 1,8) 18,7 (14,6; 22,6) 1,1 (0,9; 1,3) -23,8 (-41,9; 2,2) Female

Mato Grosso 
do Sul

6,8 (5,5; 8,3) 1,9 (1,5; 2,3) 25,9 (20,0; 32,4) 1,5 (1,2; 1,9) -17,9 (-37,7; 9,9) Female

Brazil
1.632,0 (1.460,9; 

1.808,8)
2,0 (1,7; 2,2)

4.061,4 (3.597,7; 
4.433,8)

1,6 (1,4; 1,7) -19,8 (-25,8; -11,7) Both

North region 55,8 (49,1; 63,4) 1,6 (1,4; 1,8)
202,3 (175,3; 

226,8)
1,4 (1,2; 1,6) -11,5 (-21,4; 1,6) Both

Acre 2,0 (1,7; 2,4) 1,3 (1,1; 1,6) 7,8 (6,5; 9,4) 1,2 (1,0; 1,5) -7,9 (-25,3; 16,8) Both

Amapá 1,6 (1,4; 1,9) 1,7 (1,4; 2,0) 8,6 (7,3; 10,2) 1,6 (1,4; 1,9) -2,5 (-19,1; 20,8) Both

Amazonas 11,9 (10,1; 13,7) 1,7 (1,5; 2,0) 44,1 (37,1; 50,7) 1,5 (1,3; 1,7) -12,1 (-27,9; 9,1) Both

Pará 29,0 (25,0; 34,2) 1,5 (1,3; 1,8) 92,4 (76,8; 107,3) 1,3 (1,1; 1,5) -14,4 (-29,2; 3,5) Both

Rondônia 7,0 (6,0; 8,1) 2,1 (1,8; 2,4) 23,8 (20,1; 27,8) 1,6 (1,3; 1,9) -26,0 (-38,7; -10,1) Both

Roraima 0,9 (0,8; 1,1) 1,7 (1,4; 2,0) 5,3 (4,4; 6,4) 1,4 (1,2; 1,7) -15,7 (-32,3; 7,8) Both

Tocantins 3,3 (2,7; 3,9) 1,3 (1,1; 1,5) 20,3 (16,7; 24,1) 1,3 (1,1; 1,5) -0,4 (-21,0; 26,5) Both

Northeast 
region

365,3 (315,6; 428,8) 1,6 (1,3; 1,8)
806,5 (673,1; 

944,0)
1,2 (1,0; 1,4) -22,5 (-36,6; -5,0) Both

Alagoas 13,9 (11,7; 16,6) 1,1 (0,9; 1,3) 44,2 (37,1; 52,2) 1,3 (1,1; 1,6) 18,3 (-3,7; 51,1) Both

Bahia 183,2 (157,5; 214,7) 2,9 (2,5; 3,4)
228,7 (189,5; 

266,9)
1,2 (1,0; 1,4) -57,1 (-64,9; -47,9) Both

Ceará 29,1 (24,6; 34,6) 0,8 (0,7; 1,0)
125,6 (104,9; 

146,6)
1,1 (0,9; 1,3) 39,4 (13,8; 74,1) Both

Maranhão 16,9 (13,2; 21,5) 0,7 (0,6; 0,9) 79,4 (64,1; 94,5) 1,2 (0,9; 1,4) 58,3 (20,2; 126,4) Both

Paraíba 17,6 (15,0; 20,9) 0,8 (0,7; 1,0) 52,7 (43,0; 61,4) 1,0 (0,8; 1,2) 18,2 (-3,8; 51,5) Both

Pernambuco 67,2 (57,9; 78,8) 1,6 (1,4; 1,8)
161,4 (138,2; 

186,6)
1,5 (1,3; 1,7) -5,3 (-22,0; 14,1) Both

Piaui 9,9 (8,1; 12,4) 0,8 (0,6; 1,0) 38,7 (31,0; 46,1) 0,9 (0,7; 1,1) 20,6 (-7,8; 56,8) Both

Rio Grande 
do Norte

18,7 (15,5; 22,8) 1,2 (1,0; 1,5) 51,8 (41,2; 62,3) 1,2 (1,0; 1,4) -2,5 (-26,4; 26,8) Both

Sergipe 8,6 (7,4; 10,2) 1,1 (0,9; 1,3) 23,9 (19,4; 29,0) 1,0 (0,8; 1,2) -11,8 (-29,0; 11,7) Both

Southeast 
region

814,5 (742,3; 893,1) 2,1 (1,9; 2,3)
1.907,3 (1.649,3; 

2.096,2)
1,6 (1,4; 1,8) -22,9 (-30,2; -14,1) Both

Espírito 
Santo

27,2 (23,5; 31,7) 2,0 (1,7; 2,3) 80,9 (67,5; 94,8) 1,6 (1,4; 1,9) -18,1 (-32,3; -0,2) Both

Minas Gerais 187,1 (165,2; 210,3) 2,0 (1,7; 2,3)
473,2 (404,8; 

525,8)
1,6 (1,4; 1,8) -19,9 (-29,4; -7,6) Both

Rio de 
Janeiro

160,4 (141,8; 181,0) 1,8 (1,6; 2,0)
341,2 (294,5; 

379,3)
1,4 (1,2; 1,6) -20,0 (-29,2; -7,1) Both

São Paulo 439,8 (408,6; 471,5) 2,3 (2,1; 2,5)
1.012,0 (885,9; 

1.124,6)
1,7 (1,5; 1,9) -26,1 (-32,9; -18,5) Both

South region 319,8 (281,9; 361,3) 2,5 (2,2; 2,9)
880,4 (762,3; 

978,2)
2,2 (1,9; 2,4) -12,9 (-22,4; 0,4) Both
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Paraná 106,9 (94,6; 121,0) 2,4 (2,1; 2,7)
286,6 (247,7; 

321,7)
2,0 (1,7; 2,2) -18,7 (-27,8; -7,3) Both

Rio Grande 
do Sul

146,8 (129,6; 164,7) 2,4 (2,1; 2,8)
373,5 (319,9; 

419,9)
2,2 (1,9; 2,5) -9,1 (-20,6; 6,1) Both

Santa 
Catarina

66,1 (58,2; 76,2) 2,9 (2,5; 3,3)
220,3 (188,3; 

247,0)
2,5 (2,1; 2,8) -13,7 (-25,3; -0,8) Both

West-Central 
region

76,5 (66,6; 87,9) 2,0 (1,7; 2,3)
264,9 (224,9; 

299,9)
1,6 (1,3; 1,8) -20,7 (-32,1; -5,0) Both

Distrito 
Federal

11,9 (10,4; 13,8) 2,1 (1,8; 2,5) 41,1 (33,0; 48,8) 1,4 (1,1; 1,7) -32,7 (-43,8; -17,5) Both

Goiás 35,8 (30,9; 41,8) 2,0 (1,7; 2,3)
119,9 (101,9; 

136,4)
1,6 (1,3; 1,8) -20,4 (-33,5; -1,3) Both

Mato Grosso 12,0 (10,3; 14,1) 1,7 (1,4; 2,0) 48,5 (41,0; 57,0) 1,4 (1,2; 1,7) -13,6 (-30,6; 5,0) Both

Mato Grosso 
do Sul

16,9 (14,7; 19,2) 2,1 (1,8; 2,4) 55,4 (45,8; 64,8) 1,8 (1,5; 2,1) -14,6 (-28,7; 4,4) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.11 – Non-rheumatic mitral valve disease deaths in Brazil, regions, and Federative Units, by sex, 1990 and 2023: 
number, age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
293,0 (244,8; 

349,4)
0,7 (0,6; 0,8)

634,2 (563,7; 
720,6)

0,6 (0,5; 0,6) -18,6 (-32,6; -2,2) Male

North region 12,3 (10,0; 15,1) 0,6 (0,5; 0,7) 41,8 (35,6; 49,7) 0,6 (0,5; 0,7) -5,4 (-25,4; 22,8) Male

Acre 0,5 (0,4; 0,6) 0,5 (0,4; 0,7) 1,5 (1,1; 1,9) 0,4 (0,3; 0,6) -13,3 (-42,4; 28,6) Male

Amapá 0,3 (0,2; 0,3) 0,5 (0,4; 0,7) 1,4 (1,1; 1,9) 0,5 (0,4; 0,7) -3,7 (-35,3; 40,5) Male

Amazonas 2,2 (1,7; 2,8) 0,5 (0,4; 0,7) 7,3 (5,6; 9,5) 0,5 (0,4; 0,6) -10,1 (-37,6; 34,3) Male

Pará 6,3 (4,8; 8,1) 0,6 (0,4; 0,8) 19,2 (15,2; 24,5) 0,5 (0,4; 0,7) -9,9 (-36,0; 31,7) Male

Rondônia 1,7 (1,3; 2,1) 0,7 (0,5; 0,9) 4,7 (3,6; 6,1) 0,6 (0,4; 0,8) -16,7 (-40,9; 22,8) Male

Roraima 0,2 (0,1; 0,2) 0,4 (0,3; 0,6) 0,8 (0,6; 1,2) 0,4 (0,3; 0,5) -9,2 (-42,7; 38,5) Male

Tocantins 1,2 (0,9; 1,6) 0,7 (0,6; 1,0) 6,9 (5,1; 8,9) 0,9 (0,6; 1,1) 15,7 (-19,6; 62,4) Male

Northeast 
region

61,1 (46,3; 80,5) 0,5 (0,4; 0,7)
156,1 (118,3; 

200,6)
0,5 (0,4; 0,7) 4,4 (-26,2; 49,1) Male

Alagoas 3,3 (2,6; 4,4) 0,5 (0,4; 0,6) 10,1 (7,6; 12,7) 0,7 (0,5; 0,8) 33,3 (-7,2; 90,9) Male

Bahia 18,5 (14,4; 23,9) 0,6 (0,4; 0,7) 43,1 (33,1; 55,4) 0,5 (0,4; 0,7) -6,3 (-32,4; 32,4) Male

Ceará 5,9 (4,4; 7,7) 0,3 (0,2; 0,4) 24,2 (18,5; 30,4) 0,5 (0,4; 0,6) 55,4 (11,2; 124,8) Male

Maranhão 5,0 (3,1; 7,4) 0,4 (0,2; 0,6) 15,3 (10,9; 21,0) 0,5 (0,3; 0,6) 16,7 (-25,5; 99,6) Male

Paraíba 3,8 (2,9; 5,0) 0,4 (0,3; 0,5) 9,7 (7,2; 12,6) 0,4 (0,3; 0,6) 19,3 (-15,4; 77,8) Male

Pernambuco 16,6 (13,1; 21,4) 0,8 (0,6; 1,0) 32,1 (24,4; 40,7) 0,7 (0,5; 0,9) -12,4 (-37,0; 20,6) Male

Piaui 2,7 (1,9; 3,8) 0,4 (0,3; 0,6) 7,7 (5,4; 10,5) 0,4 (0,3; 0,6) 2,9 (-32,8; 62,6) Male

Rio Grande 
do Norte

3,1 (2,2; 4,3) 0,4 (0,3; 0,6) 8,3 (5,8; 11,8) 0,4 (0,3; 0,6) 10,3 (-30,0; 83,0) Male

Sergipe 2,1 (1,6; 2,8) 0,5 (0,4; 0,7) 5,7 (4,1; 7,4) 0,5 (0,4; 0,7) -4,2 (-32,4; 41,0) Male

Southeast 
region

149,1 (125,6; 
173,3)

0,8 (0,6; 0,9)
270,5 (234,0; 

307,3)
0,5 (0,5; 0,6) -30,3 (-42,7; -13,7) Male

Espírito 
Santo

6,0 (4,6; 7,6) 0,8 (0,6; 1,0) 15,6 (12,4; 20,4) 0,7 (0,5; 0,9) -14,2 (-38,4; 27,6) Male

Minas Gerais 32,8 (25,8; 40,2) 0,7 (0,5; 0,9) 61,9 (51,6; 73,5) 0,5 (0,4; 0,6) -31,5 (-48,5; -8,3) Male

Rio de 
Janeiro

32,5 (26,0; 39,3) 0,7 (0,6; 0,9) 45,9 (38,1; 54,7) 0,5 (0,4; 0,6) -36,4 (-50,2; -15,4) Male

São Paulo 77,9 (67,5; 88,2) 0,8 (0,7; 0,9)
147,0 (127,2; 

168,7)
0,6 (0,5; 0,7) -28,9 (-40,2; -14,9) Male

South region 54,3 (42,4; 66,1) 0,8 (0,6; 1,0) 118,3 (98,1; 141,1) 0,7 (0,5; 0,8) -19,7 (-38,2; 7,3) Male

Paraná 18,8 (14,4; 23,2) 0,8 (0,6; 0,9) 41,3 (34,1; 49,7) 0,6 (0,5; 0,7) -19,8 (-39,1; 6,9) Male

Rio Grande 
do Sul

25,2 (19,8; 30,9) 0,8 (0,7; 1,0) 48,7 (40,4; 58,1) 0,7 (0,6; 0,8) -19,8 (-38,5; 8,6) Male

Santa 
Catarina

10,3 (8,1; 12,9) 0,8 (0,6; 1,0) 28,3 (23,0; 35,8) 0,7 (0,6; 0,9) -19,8 (-39,3; 10,9) Male

West-Central 
region

16,2 (12,7; 20,2) 0,7 (0,5; 0,8) 47,5 (39,0; 59,1) 0,6 (0,5; 0,7) -15,3 (-36,7; 20,0) Male

Distrito 
Federal

2,9 (2,2; 3,6) 0,9 (0,7; 1,1) 7,3 (5,7; 9,6) 0,6 (0,4; 0,7) -37,9 (-56,3; -4,8) Male

Goiás 6,8 (5,1; 8,6) 0,6 (0,5; 0,8) 20,0 (15,7; 25,7) 0,5 (0,4; 0,7) -13,6 (-38,4; 26,3) Male
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Mato Grosso 3,0 (2,3; 3,9) 0,6 (0,5; 0,8) 10,3 (7,9; 13,4) 0,6 (0,4; 0,8) -4,6 (-32,5; 43,1) Male

Mato Grosso 
do Sul

3,6 (2,8; 4,6) 0,7 (0,6; 0,9) 10,0 (7,9; 13,1) 0,7 (0,5; 0,9) -9,2 (-35,6; 33,4) Male

Brazil
470,9 (403,9; 

545,1)
0,9 (0,8; 1,1)

861,6 (731,1; 
982,0)

0,6 (0,5; 0,7) -36,9 (-47,8; -25,9) Female

North region 16,4 (13,5; 19,9) 0,7 (0,6; 0,9) 44,7 (37,6; 53,5) 0,5 (0,5; 0,7) -26,8 (-44,0; -6,7) Female

Acre 0,6 (0,5; 0,8) 0,7 (0,5; 0,9) 1,7 (1,4; 2,2) 0,5 (0,4; 0,6) -30,5 (-52,8; 0,4) Female

Amapá 0,4 (0,3; 0,5) 0,6 (0,5; 0,8) 1,7 (1,2; 2,1) 0,5 (0,4; 0,7) -12,7 (-40,4; 21,4) Female

Amazonas 2,6 (2,0; 3,3) 0,6 (0,5; 0,7) 7,1 (5,4; 9,1) 0,4 (0,3; 0,5) -28,8 (-51,8; 0,9) Female

Pará 9,7 (7,7; 12,1) 0,8 (0,6; 1,0) 23,5 (18,9; 30,3) 0,6 (0,5; 0,8) -27,5 (-50,3; -3,5) Female

Rondônia 1,8 (1,4; 2,2) 0,9 (0,7; 1,1) 4,3 (3,3; 5,5) 0,5 (0,4; 0,7) -41,3 (-59,6; -15,7) Female

Roraima 0,2 (0,1; 0,2) 0,5 (0,4; 0,7) 0,8 (0,6; 1,1) 0,4 (0,3; 0,5) -30,9 (-55,0; 3,1) Female

Tocantins 1,2 (0,9; 1,6) 0,8 (0,6; 1,0) 5,6 (4,3; 7,1) 0,7 (0,5; 0,9) -9,9 (-39,7; 33,5) Female

Northeast 
region

98,4 (76,7; 126,7) 0,7 (0,5; 0,9)
190,7 (150,4; 

245,2)
0,5 (0,4; 0,7) -27,5 (-48,9; 1,9) Female

Alagoas 5,6 (4,2; 7,3) 0,8 (0,6; 1,0) 13,3 (10,5; 17,5) 0,7 (0,5; 0,9) -9,7 (-37,8; 33,4) Female

Bahia 28,5 (22,0; 37,1) 0,7 (0,6; 1,0) 47,7 (36,9; 60,4) 0,5 (0,4; 0,6) -35,0 (-55,3; -9,3) Female

Ceará 11,1 (8,6; 14,7) 0,5 (0,4; 0,7) 33,0 (26,0; 41,3) 0,5 (0,4; 0,7) 2,1 (-30,3; 42,9) Female

Maranhão 4,2 (2,8; 5,9) 0,3 (0,2; 0,4) 15,6 (11,5; 21,2) 0,4 (0,3; 0,6) 31,7 (-16,2; 114,4) Female

Paraíba 6,1 (4,6; 8,1) 0,5 (0,4; 0,7) 12,2 (9,4; 15,9) 0,4 (0,3; 0,5) -18,5 (-44,4; 22,0) Female

Pernambuco 31,0 (24,6; 39,0) 1,2 (1,0; 1,5) 42,9 (34,0; 54,1) 0,7 (0,5; 0,9) -44,4 (-59,6; -24,7) Female

Piaui 4,0 (2,8; 5,5) 0,5 (0,4; 0,8) 9,7 (7,2; 13,3) 0,4 (0,3; 0,6) -20,6 (-49,2; 22,5) Female

Rio Grande 
do Norte

4,8 (3,6; 6,5) 0,6 (0,4; 0,8) 10,3 (7,4; 13,8) 0,4 (0,3; 0,6) -22,7 (-50,2; 14,7) Female

Sergipe 3,1 (2,4; 4,0) 0,7 (0,5; 0,9) 6,0 (4,7; 7,9) 0,4 (0,3; 0,6) -39,6 (-57,7; -14,0) Female

Southeast 
region

233,6 (202,4; 
266,0)

1,0 (0,9; 1,1)
406,9 (340,1; 

456,3)
0,6 (0,5; 0,7) -39,2 (-49,1; -29,4) Female

Espírito 
Santo

10,1 (8,0; 12,5) 1,2 (1,0; 1,5) 20,9 (16,3; 26,1) 0,8 (0,6; 0,9) -38,9 (-57,1; -15,9) Female

Minas Gerais 54,4 (45,8; 63,7) 1,0 (0,8; 1,1) 84,8 (69,1; 101,4) 0,5 (0,4; 0,6) -46,1 (-57,9; -34,1) Female

Rio de 
Janeiro

53,7 (45,3; 62,7) 1,0 (0,8; 1,1) 77,9 (64,3; 91,2) 0,6 (0,5; 0,7) -41,0 (-53,0; -28,5) Female

São Paulo
115,4 (102,4; 

129,6)
1,0 (0,9; 1,1)

223,3 (188,0; 
255,1)

0,6 (0,5; 0,7) -35,4 (-45,7; -26,0) Female

South region 96,9 (80,2; 115,9) 1,2 (1,0; 1,5)
159,6 (132,7; 

192,8)
0,7 (0,6; 0,8) -43,7 (-56,4; -29,8) Female

Paraná 39,8 (33,0; 47,1) 1,5 (1,2; 1,8) 61,9 (50,2; 75,2) 0,7 (0,6; 0,9) -49,4 (-61,0; -36,7) Female

Rio Grande 
do Sul

40,6 (33,4; 48,5) 1,1 (0,9; 1,3) 61,3 (49,9; 72,8) 0,6 (0,5; 0,8) -41,3 (-55,7; -25,9) Female

Santa 
Catarina

16,5 (13,2; 20,0) 1,2 (0,9; 1,4) 36,5 (28,9; 45,6) 0,7 (0,6; 0,9) -38,6 (-54,6; -19,1) Female

West-Central 
region

25,5 (20,4; 30,9) 1,0 (0,8; 1,3) 59,8 (47,9; 71,6) 0,6 (0,5; 0,7) -41,1 (-57,9; -20,5) Female

Distrito 
Federal

4,0 (3,2; 5,0) 1,0 (0,8; 1,3) 9,0 (6,9; 11,5) 0,5 (0,4; 0,7) -49,3 (-65,2; -28,9) Female

Goiás 12,6 (10,0; 15,6) 1,1 (0,9; 1,4) 27,4 (21,2; 33,6) 0,6 (0,5; 0,8) -43,5 (-60,9; -20,5) Female
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Mato Grosso 3,9 (2,9; 5,0) 0,9 (0,7; 1,2) 11,0 (8,6; 14,0) 0,6 (0,5; 0,8) -35,8 (-52,9; -8,2) Female

Mato Grosso 
do Sul

5,0 (3,9; 6,2) 1,0 (0,8; 1,3) 12,4 (9,6; 15,5) 0,7 (0,6; 0,9) -30,0 (-52,1; -0,3) Female

Brazil
763,8 (676,2; 

848,7)
0,8 (0,7; 0,9)

1.495,8 (1.313,3; 
1.629,9)

0,6 (0,5; 0,6) -29,4 (-37,6; -18,8) Both

North region 28,7 (25,1; 32,9) 0,7 (0,6; 0,8) 86,5 (74,7; 98,3) 0,6 (0,5; 0,6) -17,3 (-30,8; -1,6) Both

Acre 1,1 (0,9; 1,3) 0,6 (0,5; 0,7) 3,2 (2,6; 3,9) 0,5 (0,4; 0,6) -22,2 (-40,8; -0,3) Both

Amapá 0,7 (0,5; 0,8) 0,6 (0,5; 0,7) 3,1 (2,5; 3,7) 0,5 (0,4; 0,6) -6,7 (-28,3; 21,5) Both

Amazonas 4,8 (4,0; 5,6) 0,6 (0,5; 0,7) 14,4 (11,9; 17,5) 0,5 (0,4; 0,5) -20,2 (-37,5; 3,6) Both

Pará 16,0 (13,5; 18,8) 0,7 (0,6; 0,8) 42,7 (35,6; 50,9) 0,6 (0,5; 0,7) -20,1 (-36,9; 1,3) Both

Rondônia 3,4 (2,9; 4,1) 0,8 (0,6; 0,9) 9,0 (7,4; 11,0) 0,6 (0,5; 0,7) -29,5 (-45,7; -10,1) Both

Roraima 0,4 (0,3; 0,4) 0,5 (0,4; 0,5) 1,6 (1,3; 2,1) 0,4 (0,3; 0,5) -19,5 (-40,7; 9,0) Both

Tocantins 2,4 (2,0; 3,0) 0,8 (0,6; 0,9) 12,5 (10,2; 15,1) 0,8 (0,6; 0,9) 2,5 (-20,6; 33,9) Both

Northeast 
region

159,5 (129,2; 
191,0)

0,6 (0,5; 0,7)
346,8 (284,0; 

412,1)
0,5 (0,4; 0,6) -15,1 (-35,1; 10,3) Both

Alagoas 8,9 (7,1; 10,8) 0,6 (0,5; 0,8) 23,3 (19,3; 27,9) 0,7 (0,6; 0,8) 6,0 (-18,9; 39,3) Both

Bahia 47,0 (38,2; 57,6) 0,7 (0,5; 0,8) 90,8 (74,8; 107,5) 0,5 (0,4; 0,6) -23,1 (-41,1; -1,7) Both

Ceará 17,0 (13,7; 20,8) 0,4 (0,3; 0,5) 57,1 (46,8; 67,2) 0,5 (0,4; 0,6) 20,9 (-7,5; 58,8) Both

Maranhão 9,2 (7,0; 11,9) 0,4 (0,3; 0,5) 30,8 (24,4; 38,3) 0,4 (0,3; 0,5) 22,8 (-15,5; 77,0) Both

Paraíba 9,9 (7,9; 12,2) 0,4 (0,4; 0,5) 21,9 (17,9; 26,1) 0,4 (0,3; 0,5) -4,2 (-26,7; 28,6) Both

Pernambuco 47,6 (39,4; 56,4) 1,0 (0,8; 1,2) 75,0 (62,4; 88,3) 0,7 (0,6; 0,8) -33,2 (-48,4; -13,8) Both

Piaui 6,7 (5,2; 8,5) 0,5 (0,4; 0,6) 17,4 (13,8; 21,3) 0,4 (0,3; 0,5) -10,9 (-35,4; 24,3) Both

Rio Grande 
do Norte

7,9 (6,1; 9,9) 0,5 (0,4; 0,6) 18,6 (14,7; 23,1) 0,4 (0,3; 0,5) -9,9 (-36,9; 20,8) Both

Sergipe 5,3 (4,3; 6,3) 0,6 (0,5; 0,7) 11,7 (9,6; 14,3) 0,5 (0,4; 0,6) -25,4 (-42,8; -1,2) Both

Southeast 
region

382,7 (344,8; 
418,0)

0,9 (0,8; 1,0)
677,3 (581,8; 

750,4)
0,6 (0,5; 0,6) -35,1 (-42,4; -27,3) Both

Espírito 
Santo

16,1 (13,8; 18,6) 1,0 (0,9; 1,2) 36,5 (30,3; 43,9) 0,7 (0,6; 0,9) -29,2 (-42,9; -7,0) Both

Minas Gerais 87,2 (75,5; 98,5) 0,8 (0,7; 1,0)
146,8 (125,8; 

166,7)
0,5 (0,4; 0,6) -40,0 (-49,0; -29,1) Both

Rio de 
Janeiro

86,2 (74,8; 96,7) 0,9 (0,7; 1,0)
123,8 (108,4; 

140,0)
0,5 (0,5; 0,6) -39,3 (-48,1; -29,1) Both

São Paulo
193,2 (177,2; 

208,2)
0,9 (0,8; 1,0)

370,3 (324,5; 
410,8)

0,6 (0,5; 0,7) -31,8 (-39,5; -23,7) Both

South region
151,2 (131,2; 

170,4)
1,0 (0,9; 1,2)

277,8 (240,6; 
314,2)

0,7 (0,6; 0,8) -34,6 (-45,0; -20,9) Both

Paraná 58,6 (50,9; 66,1) 1,1 (1,0; 1,3) 103,2 (88,0; 117,6) 0,7 (0,6; 0,8) -38,9 (-48,9; -27,0) Both

Rio Grande 
do Sul

65,8 (57,4; 74,2) 1,0 (0,9; 1,1) 110,0 (96,0; 124,1) 0,7 (0,6; 0,7) -32,9 (-44,3; -20,0) Both

Santa 
Catarina

26,8 (23,0; 30,7) 1,0 (0,9; 1,2) 64,7 (54,7; 75,7) 0,7 (0,6; 0,8) -30,6 (-44,0; -13,7) Both

West-Central 
region

41,7 (35,6; 47,9) 0,9 (0,7; 1,0) 107,4 (91,7; 124,0) 0,6 (0,5; 0,7) -30,5 (-44,6; -11,7) Both

Distrito 
Federal

6,9 (5,9; 8,1) 1,0 (0,8; 1,1) 16,3 (13,2; 20,0) 0,5 (0,4; 0,7) -44,1 (-56,2; -28,4) Both
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Goiás 19,4 (16,4; 22,4) 0,9 (0,7; 1,0) 47,4 (39,1; 55,9) 0,6 (0,5; 0,7) -32,1 (-47,0; -11,1) Both

Mato Grosso 6,8 (5,5; 8,3) 0,7 (0,6; 0,9) 21,2 (17,3; 25,5) 0,6 (0,5; 0,7) -21,9 (-40,5; 1,0) Both

Mato Grosso 
do Sul

8,6 (7,3; 10,1) 0,9 (0,7; 1,0) 22,4 (18,4; 26,9) 0,7 (0,6; 0,8) -20,8 (-39,0; 2,6) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.12 – Rheumatic heart disease disability-adjusted life years (DALYs) in Brazil, regions, and Federative Units, by sex, 
1990 and 2023: number, age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023 
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
70.662,7 (59.069,8; 

85.299,7)
106,2 (89,1; 

125,6)
68.559,9 (54.816,4; 

86.583,2)
60,9 (48,5; 77,2)

-42,7 (-49,8; 
-36,3)

Male

North region
4.631,6 (3.551,8; 

6.185,2)
104,5 (80,7; 

137,4)
7.376,4 (5.376,3; 

10.178,8)
79,2 (58,2; 108,0)

-24,2 (-32,3; 
-16,0)

Male

Acre
232,8 (177,9; 

306,7)
123,4 (95,2; 

161,6)
367,5 (268,1; 

489,6)
83,3 (62,0; 109,5)

-32,5 (-45,9; 
-18,3)

Male

Amapá 112,1 (83,9; 153,9) 95,1 (72,3; 126,2)
301,7 (217,6; 

419,6)
78,3 (57,0; 106,9) -17,6 (-30,9; -3,7) Male

Amazonas
842,3 (627,8; 

1.187,2)
92,7 (70,8; 127,2)

1.584,2 (1.139,9; 
2.214,2)

76,5 (55,8; 105,2) -17,5 (-27,9; -5,3) Male

Pará
2.269,7 (1.726,7; 

3.013,9)
103,8 (80,4; 

136,0)
3.428,9 (2.450,3; 

4.837,7)
78,1 (56,2; 109,1)

-24,8 (-36,3; 
-12,1)

Male

Rondônia
622,1 (466,3; 

812,4)
120,3 (92,2; 

152,2)
719,4 (518,7; 

954,5)
82,6 (60,1; 109,5)

-31,3 (-42,5; 
-18,7)

Male

Roraima 98,7 (71,9; 132,9) 92,1 (68,0; 121,6)
241,4 (169,5; 

338,9)
71,4 (51,2; 99,0) -22,5 (-35,7; -7,2) Male

Tocantins
453,9 (326,4; 

613,9)
112,7 (83,0; 

149,4)
733,3 (553,1; 

967,6)
88,0 (66,5; 115,9) -21,9 (-36,7; -5,7) Male

Northeast 
region

21.717,7 (16.298,9; 
28.409,9)

113,8 (85,5; 
147,6)

25.523,0 (19.075,2; 
33.775,2)

86,5 (64,7; 113,9)
-24,0 (-36,5; 

-12,4)
Male

Alagoas
1.292,4 (943,7; 

1.707,9)
117,8 (87,2; 

152,5)
1.421,5 (1.039,6; 

1.893,5)
87,0 (63,7; 115,7)

-26,1 (-39,5; 
-12,0)

Male

Bahia
6.451,9 (5.005,9; 

8.319,0)
118,6 (92,0; 

151,1)
6.905,2 (5.191,9; 

9.080,4)
89,6 (67,5; 118,3)

-24,5 (-37,5; 
-11,9)

Male

Ceará
2.564,1 (1.825,4; 

3.496,2)
91,8 (66,2; 122,9)

3.750,4 (2.719,0; 
5.017,7)

78,3 (56,8; 105,4) -14,8 (-27,4; -1,0) Male

Maranhão
2.232,2 (1.610,4; 

3.026,5)
106,8 (77,0; 

144,7)
3.206,2 (2.323,3; 

4.091,9)
88,9 (64,6; 113,3) -16,7 (-35,4; 3,2) Male

Paraíba
1.587,4 (1.166,5; 

2.123,1)
110,9 (82,1; 

147,8)
1.846,7 (1.364,4; 

2.506,0)
85,7 (63,2; 115,9) -22,7 (-36,0; -8,4) Male

Pernambuco
4.573,1 (3.487,7; 

5.875,4)
137,3 (104,3; 

175,1)
4.397,5 (3.335,0; 

5.832,4)
90,9 (68,8; 120,6)

-33,8 (-45,6; 
-20,8)

Male

Piaui
1.057,4 (765,7; 

1.487,9)
93,8 (67,4; 129,1)

1.390,2 (999,9; 
1.886,5)

77,6 (56,1; 106,0) -17,2 (-31,1; -3,1) Male

Rio Grande do 
Norte

1.128,9 (844,2; 
1.505,7)

104,1 (79,4; 
136,9)

1.529,8 (1.108,0; 
2.053,7)

84,5 (61,5; 114,3) -18,9 (-33,8; -4,5) Male

Sergipe
830,2 (620,3; 

1.078,7)
129,4 (99,0; 

165,3)
1.075,6 (810,3; 

1.391,5)
91,2 (68,8; 118,5)

-29,5 (-41,6; 
-15,5)

Male

Southeast 
region

31.012,6 (27.111,2; 
35.665,4)

107,7 (94,2; 
122,4)

22.858,1 (19.317,3; 
27.592,8)

46,7 (38,9; 56,9)
-56,6 (-62,5; 

-50,4)
Male

Espírito Santo
1.505,9 (1.195,2; 

1.921,3)
124,2 (99,4; 

156,5)
1.804,0 (1.360,6; 

2.425,0)
84,6 (63,6; 115,2)

-31,9 (-43,8; 
-18,8)

Male

Minas Gerais
10.905,2 (8.952,9; 

13.638,1)
148,4 (123,4; 

182,0)
10.377,6 (8.016,1; 

13.954,0)
88,5 (67,9; 121,3)

-40,4 (-49,9; 
-31,6)

Male
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Rio de Janeiro
5.169,2 (4.466,0; 

5.892,5)
85,9 (75,2; 97,6)

2.652,8 (2.329,0; 
2.969,9)

28,3 (24,5; 31,8)
-67,1 (-71,8; 

-61,5)
Male

São Paulo
13.432,3 (11.949,3; 

15.092,9)
96,1 (85,8; 108,2)

8.023,7 (6.839,4; 
9.239,2)

30,6 (26,2; 34,9)
-68,2 (-72,8; 

-62,8)
Male

South region
7.868,6 (6.650,1; 

9.326,8)
80,6 (68,5; 94,8)

5.762,6 (4.997,8; 
6.720,6)

31,9 (27,5; 37,6)
-60,4 (-67,0; 

-51,3)
Male

Paraná
3.463,9 (2.948,6; 

4.032,1)
93,7 (79,7; 107,9)

2.602,0 (2.255,0; 
2.998,8)

38,5 (33,3; 44,8)
-58,9 (-64,8; 

-50,7)
Male

Rio Grande 
do Sul

2.834,8 (2.382,3; 
3.351,0)

68,9 (57,9; 81,3)
1.707,0 (1.441,8; 

1.993,9)
25,1 (21,1; 29,4)

-63,6 (-69,9; 
-54,9)

Male

Santa Catarina
1.570,0 (1.301,8; 

1.930,1)
81,6 (67,3; 99,3)

1.453,7 (1.226,4; 
1.786,4)

32,5 (27,2; 40,1)
-60,2 (-69,3; 

-48,6)
Male

West-Central 
region

5.432,2 (4.369,4; 
6.825,3)

126,4 (102,8; 
155,1)

7.039,7 (5.371,6; 
9.226,3)

78,0 (59,6; 102,4)
-38,3 (-48,7; 

-27,8)
Male

Distrito 
Federal

774,0 (631,7; 
931,4)

124,4 (102,5; 
148,6)

595,2 (498,3; 
725,9)

39,8 (33,5; 48,3)
-68,0 (-74,5; 

-58,3)
Male

Goiás
2.660,9 (2.112,4; 

3.366,6)
141,9 (113,8; 

175,7)
3.512,9 (2.658,8; 

4.714,3)
88,8 (67,0; 118,5)

-37,4 (-48,0; 
-25,1)

Male

Mato Grosso
1.044,7 (791,7; 

1.411,9)
110,3 (84,9; 

145,0)
1.688,7 (1.245,4; 

2.325,7)
82,5 (61,4; 112,9)

-25,2 (-37,1; 
-10,8)

Male

Mato Grosso 
do Sul

952,6 (744,9; 
1.225,2)

114,4 (90,8; 
145,5)

1.242,9 (903,6; 
1.692,4)

82,4 (60,0; 112,8)
-28,0 (-38,7; 

-15,4)
Male

Brazil
93.793,3 (79.906,3; 

106.997,2)
139,5 (119,7; 

157,7)
89.127,7 (75.826,8; 

109.013,6)
70,3 (59,2; 87,2)

-49,6 (-55,2; 
-42,6)

Female

North region
4.971,8 (3.875,0; 

6.436,3)
122,8 (98,0; 

154,4)
8.232,9 (6.332,8; 

11.153,4)
86,8 (67,1; 116,9)

-29,3 (-37,2; 
-20,9)

Female

Acre
240,7 (178,7; 

310,5)
144,8 (111,6; 

182,5)
436,9 (333,6; 

560,1)
98,9 (76,7; 124,9)

-31,7 (-45,8; 
-16,3)

Female

Amapá 112,9 (83,3; 151,8) 98,1 (73,3; 129,7)
302,8 (220,0; 

423,7)
76,6 (56,4; 105,8)

-21,9 (-33,3; 
-10,5)

Female

Amazonas
923,8 (680,9; 

1.251,9)
109,1 (83,3; 

142,5)
1.721,9 (1.265,7; 

2.369,1)
81,9 (60,6; 111,2)

-24,9 (-36,3; 
-12,8)

Female

Pará
2.501,7 (1.936,1; 

3.248,8)
122,9 (96,3; 

155,5)
3.812,5 (2.898,7; 

5.106,5)
85,3 (65,2; 113,8)

-30,6 (-41,4; 
-19,1)

Female

Rondônia
665,1 (538,4; 

822,1)
155,4 (127,3; 

187,2)
909,5 (688,0; 

1.174,7)
100,4 (76,0; 

129,2)
-35,4 (-47,4; 

-22,0)
Female

Roraima 97,6 (73,9; 127,3)
129,6 (100,6; 

161,4)
303,9 (226,5; 

404,5)
91,6 (69,2; 120,7)

-29,3 (-43,9; 
-13,7)

Female

Tocantins
430,0 (311,2; 

574,4)
117,2 (84,2; 

159,2)
745,5 (556,8; 

994,0)
88,0 (65,9; 117,4) -24,9 (-43,3; -6,5) Female

Northeast 
region

27.049,3 (21.220,0; 
34.080,4)

137,8 (109,0; 
172,3)

31.456,7 (24.407,5; 
40.324,3)

95,6 (73,5; 124,3)
-30,6 (-41,8; 

-17,0)
Female

Alagoas
1.677,4 (1.283,9; 

2.127,6)
154,3 (119,1; 

197,4)
1.926,4 (1.490,5; 

2.429,5)
103,2 (79,7; 

130,8)
-33,1 (-47,6; 

-14,9)
Female

Bahia
8.876,3 (7.149,4; 

10.679,0)
159,4 (129,1; 

190,3)
8.835,3 (6.918,7; 

11.127,8)
102,4 (79,7; 

130,0)
-35,8 (-47,0; 

-23,3)
Female

Ceará
3.271,9 (2.395,1; 

4.311,6)
110,8 (81,2; 

146,5)
4.437,9 (3.292,1; 

5.870,5)
83,8 (61,5; 112,3) -24,4 (-39,6; -8,4) Female
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Maranhão
2.058,7 (1.416,4; 

2.966,9)
97,7 (67,0; 140,8)

3.332,4 (2.482,1; 
4.463,2)

87,3 (65,2; 116,7) -10,7 (-36,3; 16,1) Female

Paraíba
2.089,7 (1.554,8; 

2.780,4)
139,0 (104,0; 

184,4)
2.383,0 (1.811,0; 

3.003,0)
98,8 (73,7; 126,0) -28,9 (-44,9; -8,1) Female

Pernambuco
5.481,4 (4.374,8; 

6.695,7)
158,8 (127,2; 

192,4)
5.790,8 (4.549,7; 

7.283,5)
103,1 (80,5; 

130,7)
-35,1 (-45,5; 

-21,2)
Female

Piaui
1.196,0 (878,8; 

1.662,2)
103,7 (77,5; 

140,8)
1.513,9 (1.101,5; 

2.035,5)
78,9 (56,9; 107,7) -23,9 (-39,4; -4,1) Female

Rio Grande do 
Norte

1.439,1 (1.121,1; 
1.807,0)

128,0 (100,7; 
159,4)

1.866,1 (1.417,4; 
2.427,9)

92,8 (69,6; 122,5)
-27,5 (-39,4; 

-13,7)
Female

Sergipe
958,8 (738,8; 

1.202,3)
147,1 (113,5; 

182,1)
1.370,8 (1.061,5; 

1.769,7)
101,4 (78,1; 

131,2)
-31,1 (-44,7; 

-13,6)
Female

Southeast 
region

43.832,7 (38.654,2; 
49.135,7)

147,3 (130,6; 
163,7)

32.363,6 (28.283,4; 
37.162,7)

56,6 (48,9; 65,7)
-61,6 (-66,4; 

-55,9)
Female

Espírito Santo
1.878,7 (1.492,8; 

2.308,1)
159,3 (128,6; 

195,2)
2.215,5 (1.737,4; 

2.845,5)
94,7 (73,1; 122,5)

-40,6 (-51,1; 
-27,7)

Female

Minas Gerais
14.326,3 (12.042,3; 

16.675,8)
193,5 (165,3; 

224,6)
13.042,0 (10.421,3; 

16.671,2)
100,1 (78,9; 

132,9)
-48,3 (-55,4; 

-39,6)
Female

Rio de Janeiro
7.618,1 (6.643,3; 

8.563,5)
114,7 (100,6; 

128,4)
4.706,3 (4.056,4; 

5.368,2)
40,3 (35,0; 45,8)

-64,9 (-70,0; 
-58,6)

Female

São Paulo
20.009,6 (17.931,1; 

22.510,3)
139,4 (125,2; 

156,7)
12.399,8 (10.827,7; 

14.056,9)
39,5 (34,4; 44,7)

-71,6 (-75,9; 
-66,8)

Female

South region
11.038,3 (9.644,9; 

12.556,4)
109,0 (95,2; 

123,5)
8.361,5 (7.267,6; 

9.492,0)
40,0 (35,0; 45,6)

-63,3 (-69,3; 
-56,8)

Female

Paraná
5.295,1 (4.679,1; 

5.960,2)
142,7 (126,0; 

161,1)
3.795,4 (3.230,2; 

4.275,1)
48,6 (41,8; 54,9)

-66,0 (-71,3; 
-60,5)

Female

Rio Grande 
do Sul

3.743,0 (3.205,0; 
4.325,0)

84,5 (72,9; 96,7)
2.576,5 (2.262,2; 

2.970,4)
32,0 (28,0; 36,9)

-62,1 (-68,3; 
-54,1)

Female

Santa Catarina
2.000,2 (1.658,5; 

2.389,1)
103,1 (85,3; 

123,0)
1.989,6 (1.613,3; 

2.374,2)
39,4 (32,1; 47,1)

-61,8 (-71,1; 
-50,8)

Female

West-Central 
region

6.901,1 (5.650,5; 
8.097,6)

170,6 (142,1; 
198,0)

8.713,0 (7.025,3; 
10.988,4)

89,4 (71,7; 113,8)
-47,6 (-55,4; 

-38,5)
Female

Distrito 
Federal

1.060,8 (875,0; 
1.254,9)

158,9 (130,9; 
189,1)

891,6 (714,1; 
1.106,3)

48,7 (39,0; 60,0)
-69,4 (-76,9; 

-60,8)
Female

Goiás
3.580,5 (2.935,1; 

4.207,6)
199,8 (167,4; 

234,7)
4.394,2 (3.519,9; 

5.566,9)
102,7 (82,0; 

131,4)
-48,6 (-56,0; 

-39,3)
Female

Mato Grosso
1.109,5 (859,0; 

1.426,6)
138,3 (110,4; 

173,3)
1.919,8 (1.464,3; 

2.522,4)
92,8 (70,7; 122,6)

-32,9 (-45,0; 
-19,6)

Female

Mato Grosso 
do Sul

1.150,4 (908,3; 
1.428,7)

148,0 (118,0; 
179,7)

1.507,4 (1.184,8; 
1.946,1)

93,1 (72,7; 121,6)
-37,1 (-47,3; 

-23,9)
Female

Brazil
164.456,0 
(143.297,6; 
192.774,8)

123,4 (108,0; 
142,1)

157.687,6 
(130.544,2; 
196.593,4)

65,9 (54,1; 83,3)
-46,6 (-52,0; 

-40,6)
Both

North region
9.603,4 (7.521,5; 

12.798,4)
113,3 (90,2; 

146,8)
15.609,3 (11.891,7; 

21.506,2)
83,1 (63,8; 113,6)

-26,7 (-33,9; 
-19,7)

Both

Acre
473,5 (375,3; 

615,8)
133,3 (108,1; 

168,8)
804,4 (608,1; 

1.065,4)
91,3 (69,9; 119,6)

-31,6 (-42,0; 
-20,5)

Both

Amapá
225,0 (168,1; 

310,8)
96,2 (72,9; 130,3)

604,5 (444,2; 
862,2)

77,5 (57,7; 109,0)
-19,5 (-28,3; 

-10,3)
Both

149



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Amazonas
1.766,0 (1.336,4; 

2.449,5)
100,7 (78,4; 

135,5)
3.306,0 (2.452,9; 

4.568,5)
79,2 (59,5; 107,7)

-21,3 (-30,2; 
-12,9)

Both

Pará
4.771,4 (3.683,4; 

6.295,0)
113,1 (89,2; 

144,9)
7.241,4 (5.439,7; 

9.932,4)
81,7 (61,8; 111,4)

-27,8 (-36,5; 
-19,3)

Both

Rondônia
1.287,3 (1.050,7; 

1.640,2)
135,8 (114,1; 

167,2)
1.628,9 (1.245,7; 

2.141,2)
91,7 (69,7; 120,9)

-32,5 (-42,4; 
-23,5)

Both

Roraima
196,3 (149,6; 

257,1)
107,9 (85,1; 

136,3)
545,3 (398,9; 

753,4)
81,5 (60,6; 110,6)

-24,4 (-36,2; 
-13,8)

Both

Tocantins
883,9 (661,9; 

1.169,0)
114,6 (86,7; 

149,5)
1.478,8 (1.125,7; 

1.917,1)
88,0 (67,2; 114,1)

-23,2 (-36,5; 
-11,3)

Both

Northeast 
region

48.767,0 (39.892,4; 
62.212,1)

126,4 (103,7; 
159,5)

56.979,7 (43.928,0; 
73.320,3)

91,4 (70,4; 118,8)
-27,7 (-38,0; 

-17,8)
Both

Alagoas
2.969,8 (2.371,4; 

3.809,2)
137,0 (111,0; 

172,3)
3.347,8 (2.580,3; 

4.308,0)
95,8 (73,7; 124,1)

-30,1 (-41,4; 
-16,9)

Both

Bahia
15.328,2 (12.788,7; 

18.667,8)
139,6 (117,3; 

168,4)
15.740,4 (12.322,2; 

19.996,2)
96,4 (75,8; 124,0)

-31,0 (-41,7; 
-22,0)

Both

Ceará
5.836,0 (4.430,8; 

7.764,0)
101,9 (77,9; 

135,3)
8.188,4 (6.015,7; 

10.922,0)
81,3 (59,5; 109,1)

-20,2 (-32,4; 
-10,1)

Both

Maranhão
4.290,9 (3.121,8; 

5.637,9)
102,2 (74,9; 

133,0)
6.538,6 (4.886,7; 

8.553,9)
88,2 (66,1; 115,3) -13,7 (-28,4; 4,7) Both

Paraíba
3.677,1 (2.854,5; 

4.871,5)
126,1 (97,4; 

166,3)
4.229,7 (3.190,8; 

5.419,8)
92,7 (69,5; 120,5)

-26,5 (-39,0; 
-14,8)

Both

Pernambuco
10.054,5 (8.404,4; 

12.322,0)
149,0 (125,0; 

179,8)
10.188,3 (8.034,1; 

12.995,5)
97,7 (76,7; 126,0)

-34,5 (-44,5; 
-24,7)

Both

Piaui
2.253,5 (1.708,3; 

3.087,4)
99,0 (75,7; 132,0)

2.904,2 (2.106,9; 
3.967,3)

78,4 (56,8; 108,6)
-20,8 (-32,0; 

-10,5)
Both

Rio Grande do 
Norte

2.568,0 (2.062,3; 
3.283,0)

116,8 (93,9; 
146,4)

3.395,9 (2.617,8; 
4.441,8)

89,0 (68,1; 117,3)
-23,8 (-35,3; 

-14,6)
Both

Sergipe
1.789,0 (1.424,8; 

2.290,0)
138,8 (111,9; 

175,2)
2.446,4 (1.886,5; 

3.153,7)
96,8 (74,7; 125,8)

-30,2 (-40,1; 
-18,7)

Both

Southeast 
region

74.845,3 (67.619,7; 
83.835,1)

128,3 (116,6; 
142,6)

55.221,7 (48.211,7; 
64.269,3)

52,0 (44,9; 61,6)
-59,4 (-63,6; 

-54,6)
Both

Espírito Santo
3.384,5 (2.741,7; 

4.223,7)
142,0 (116,5; 

173,6)
4.019,5 (3.169,5; 

5.300,0)
89,9 (69,5; 120,5)

-36,7 (-44,8; 
-27,7)

Both

Minas Gerais
25.231,5 (21.359,7; 

30.334,2)
171,6 (145,7; 

204,3)
23.419,6 (18.726,0; 

30.838,0)
94,6 (74,4; 127,9)

-44,8 (-51,6; 
-36,4)

Both

Rio de Janeiro
12.787,4 (11.564,6; 

14.181,0)
101,3 (91,8; 

111,7)
7.359,0 (6.568,4; 

8.107,2)
34,8 (31,1; 38,4)

-65,7 (-69,7; 
-61,5)

Both

São Paulo
33.441,9 (30.928,6; 

36.419,7)
118,5 (109,2; 

128,3)
20.423,5 (18.284,0; 

22.276,6)
35,4 (31,7; 38,7)

-70,2 (-73,5; 
-66,6)

Both

South region
18.907,0 (16.997,4; 

21.198,9)
95,1 (85,6; 106,8)

14.124,1 (12.581,0; 
15.396,1)

36,2 (32,1; 39,5)
-62,0 (-66,9; 

-56,9)
Both

Paraná
8.758,9 (7.945,3; 

9.708,0)
118,4 (107,3; 

132,0)
6.397,4 (5.675,1; 

6.984,2)
43,8 (39,0; 47,9)

-63,0 (-67,7; 
-58,5)

Both

Rio Grande 
do Sul

6.577,8 (5.849,4; 
7.416,1)

77,0 (68,8; 86,1)
4.283,4 (3.805,6; 

4.724,8)
28,7 (25,6; 31,8)

-62,6 (-67,4; 
-57,4)

Both

Santa Catarina
3.570,2 (3.102,1; 

4.108,3)
92,4 (80,5; 106,0)

3.443,3 (2.976,1; 
3.905,5)

36,0 (31,1; 40,8)
-61,0 (-67,7; 

-53,8)
Both
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West-Central 
region

12.333,3 (10.155,5; 
14.972,2)

148,1 (124,3; 
176,0)

15.752,7 (12.581,9; 
20.399,1)

84,0 (66,8; 109,3)
-43,3 (-50,3; 

-36,3)
Both

Distrito 
Federal

1.834,8 (1.585,3; 
2.109,6)

142,2 (124,1; 
163,9)

1.486,8 (1.265,5; 
1.728,8)

44,6 (38,1; 51,7)
-68,6 (-73,9; 

-61,8)
Both

Goiás
6.241,4 (5.123,7; 

7.569,1)
170,6 (142,6; 

202,8)
7.907,1 (6.208,4; 

10.290,0)
96,1 (75,0; 126,0)

-43,6 (-51,1; 
-35,6)

Both

Mato Grosso
2.154,2 (1.712,1; 

2.823,8)
123,0 (99,4; 

156,7)
3.608,5 (2.730,4; 

4.808,8)
87,7 (67,1; 116,9)

-28,7 (-38,4; 
-18,9)

Both

Mato Grosso 
do Sul

2.103,0 (1.672,9; 
2.626,1)

130,6 (105,5; 
159,0)

2.750,3 (2.134,4; 
3.667,5)

88,0 (68,0; 118,5)
-32,6 (-40,4; 

-23,5)
Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.13 – Non-rheumatic valve disease disability-adjusted life years (DALYs) in Brazil, regions, and Federative Units, by sex, 
1990 and 2023: number, age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent change 
(95% UI) Sex

Brazil
39.499,0 (35.325,9; 

44.044,6)
79,2 (70,9; 87,7)

68.059,9 (63.364,5; 
73.777,8)

58,3 (54,2; 
63,3)

-26,3 (-33,8; -17,1) Male

North region
1.608,0 (1.392,7; 

1.861,7)
61,6 (53,5; 70,1)

4.519,7 (4.003,4; 
5.088,0)

56,3 (49,6; 
63,6)

-8,5 (-22,3; 10,9) Male

Acre 61,3 (47,8; 77,0) 52,3 (41,5; 64,0) 164,1 (130,8; 206,3)
45,5 (36,0; 

57,6)
-12,9 (-36,6; 16,6) Male

Amapá 39,0 (30,6; 46,4) 63,3 (51,8; 74,7) 181,7 (149,1; 218,1)
60,4 (49,9; 

72,9)
-4,5 (-27,1; 25,8) Male

Amazonas
337,3 (281,0; 

397,7)
66,9 (56,7; 78,1)

1.023,0 (854,5; 
1.219,5)

62,5 (52,5; 
73,8)

-6,6 (-26,3; 20,9) Male

Pará
788,7 (657,2; 

936,2)
60,5 (51,0; 70,6)

2.011,8 (1.687,2; 
2.362,3)

52,7 (44,4; 
61,7)

-13,0 (-31,2; 12,5) Male

Rondônia
239,9 (195,6; 

290,0)
76,8 (63,9; 91,5) 495,6 (407,6; 596,0)

59,1 (48,5; 
71,1)

-23,0 (-40,7; -2,6) Male

Roraima 33,3 (25,7; 41,7) 58,9 (47,5; 73,1) 125,2 (100,7; 152,0)
51,4 (41,5; 

62,0)
-12,7 (-35,4; 12,2) Male

Tocantins 108,4 (85,6; 133,8) 48,7 (39,0; 59,1) 518,3 (416,6; 635,2)
63,2 (50,5; 

77,6)
29,7 (-3,9; 70,6) Male

Northeast 
region

7.585,1 (6.153,3; 
9.222,9)

56,8 (46,2; 68,4)
15.409,2 (12.601,5; 

18.524,2)
51,4 (42,0; 

61,9)
-9,4 (-31,3; 16,4) Male

Alagoas
331,4 (258,0; 

417,0)
44,1 (35,1; 54,6)

896,9 (721,6; 
1.079,2)

57,0 (45,7; 
68,6)

29,3 (-4,2; 69,7) Male

Bahia
3.166,4 (2.591,7; 

3.854,2)
87,6 (72,4; 106,1)

4.430,0 (3.645,9; 
5.312,9)

54,4 (44,7; 
65,3)

-37,9 (-52,1; -21,2) Male

Ceará
638,3 (509,2; 

795,5)
31,3 (25,0; 38,3)

2.346,5 (1.926,6; 
2.762,7)

47,9 (39,3; 
56,4)

53,2 (16,6; 103,7) Male

Maranhão
537,6 (371,2; 

775,7)
38,4 (27,2; 54,6)

1.672,2 (1.300,1; 
2.098,4)

49,8 (38,7; 
62,2)

29,6 (-15,1; 101,5) Male

Paraíba
334,6 (263,8; 

414,9)
30,3 (24,0; 37,3)

923,7 (744,8; 
1.119,4)

41,0 (33,1; 
49,9)

35,6 (0,3; 80,8) Male

Pernambuco
1.743,5 (1.422,3; 

2.103,6)
73,3 (60,1; 87,5)

2.932,8 (2.439,1; 
3.466,3)

61,0 (50,9; 
72,3)

-16,8 (-35,6; 6,1) Male

Piaui
252,4 (190,6; 

322,9)
33,5 (25,3; 42,0) 774,1 (607,3; 958,6)

41,2 (32,3; 
51,1)

23,1 (-12,5; 70,6) Male

Rio Grande do 
Norte

378,0 (295,7; 
468,0)

46,1 (36,1; 56,6)
918,6 (721,0; 

1.128,9)
49,0 (38,3; 

60,1)
6,1 (-22,6; 45,2) Male

Sergipe
202,9 (164,0; 

245,7)
46,6 (38,0; 56,0) 514,3 (411,8; 629,8)

45,3 (36,3; 
55,5)

-2,7 (-26,1; 30,6) Male

Southeast 
region

20.931,1 (18.846,0; 
23.063,3)

90,9 (82,2; 99,9)
29.777,3 (27.088,7; 

33.151,8)
57,4 (52,2; 

64,0)
-36,8 (-44,2; -28,1) Male

Espírito Santo
691,8 (573,9; 

805,7)
80,6 (67,1; 93,9)

1.465,2 (1.239,9; 
1.718,5)

64,2 (54,2; 
75,4)

-20,3 (-36,8; 2,9) Male

Minas Gerais
4.790,3 (4.151,2; 

5.402,2)
86,0 (74,9; 96,7)

7.267,3 (6.372,9; 
8.268,0)

55,1 (48,6; 
62,4)

-35,9 (-45,3; -23,5) Male
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Rio de Janeiro
4.018,3 (3.520,6; 

4.495,8)
80,0 (69,7; 89,9)

5.224,4 (4.642,0; 
5.936,5)

53,2 (47,3; 
60,3)

-33,4 (-42,1; -21,8) Male

São Paulo
11.430,7 (10.480,1; 

12.564,0)
98,8 (91,4; 107,3)

15.820,4 (14.205,3; 
17.576,8)

59,7 (53,7; 
66,3)

-39,6 (-46,4; -31,6) Male

South region
7.219,7 (6.311,8; 

8.115,7)
92,2 (80,3; 104,3)

13.262,3 (11.712,8; 
14.945,1)

71,8 (63,5; 
80,8)

-22,2 (-33,1; -8,7) Male

Paraná
2.494,0 (2.182,9; 

2.842,0)
86,3 (75,9; 98,6)

4.582,7 (4.072,8; 
5.154,6)

66,6 (59,3; 
75,2)

-22,8 (-33,9; -8,2) Male

Rio Grande 
do Sul

3.318,0 (2.901,4; 
3.715,2)

96,0 (83,5; 107,5)
5.381,4 (4.760,4; 

6.109,8)
74,0 (65,9; 

84,0)
-22,9 (-33,4; -7,3) Male

Santa Catarina
1.407,7 (1.209,4; 

1.607,7)
95,9 (83,1; 109,6)

3.298,2 (2.892,7; 
3.831,5)

76,3 (66,7; 
88,6)

-20,4 (-33,9; -5,2) Male

West-Central 
region

2.155,1 (1.815,3; 
2.489,9)

74,6 (63,7; 85,9)
5.091,4 (4.437,8; 

5.874,0)
58,9 (51,1; 

68,1)
-21,0 (-34,7; -0,3) Male

Distrito 
Federal

375,0 (308,2; 
431,6)

91,2 (76,7; 104,6) 755,1 (631,3; 905,8)
55,0 (46,1; 

65,9)
-39,7 (-51,9; -20,3) Male

Goiás
946,5 (788,9; 

1.122,1)
72,6 (61,2; 85,0)

2.277,9 (1.930,1; 
2.685,4)

58,9 (49,9; 
69,2)

-19,0 (-36,2; 4,6) Male

Mato Grosso
387,0 (306,9; 

469,9)
64,8 (53,1; 77,2)

1.060,2 (846,9; 
1.267,3)

56,7 (44,9; 
67,9)

-12,4 (-33,1; 13,5) Male

Mato Grosso 
do Sul

446,5 (370,8; 
530,7)

78,2 (65,5; 93,5)
998,1 (846,0; 

1.197,7)
65,7 (55,6; 

78,8)
-15,9 (-32,9; 8,2) Male

Brazil
34.679,5 (30.746,6; 

38.786,7)
64,9 (57,5; 72,2)

59.618,6 (53.058,1; 
65.256,6)

41,6 (37,2; 
45,6)

-35,8 (-42,4; -28,0) Female

North region
1.168,6 (996,3; 

1.363,1)
46,7 (40,0; 53,9)

3.088,8 (2.654,6; 
3.578,4)

36,6 (31,4; 
42,4)

-21,5 (-33,7; -5,8) Female

Acre 44,4 (34,3; 55,5) 43,4 (34,5; 53,5) 131,9 (107,4; 159,8)
35,1 (28,6; 

41,9)
-19,1 (-39,4; 7,7) Female

Amapá 34,2 (27,2; 43,0) 47,6 (38,8; 58,1) 140,2 (110,3; 179,3)
44,2 (35,0; 

56,3)
-7,0 (-31,1; 23,4) Female

Amazonas
203,4 (170,0; 

247,0)
42,1 (35,2; 50,9) 573,2 (449,5; 706,5)

32,8 (25,8; 
40,6)

-22,0 (-39,2; 1,4) Female

Pará
647,3 (535,0; 

779,7)
48,9 (41,0; 58,0)

1.510,7 (1.231,6; 
1.830,5)

37,1 (30,3; 
44,8)

-24,2 (-42,2; -2,1) Female

Rondônia
145,8 (116,0; 

177,2)
63,2 (51,7; 76,6) 340,3 (275,5; 413,0)

40,5 (32,8; 
48,9)

-36,0 (-50,5; -15,7) Female

Roraima 18,7 (14,2; 23,8) 45,8 (35,6; 56,5) 82,7 (65,9; 105,8)
34,4 (27,6; 

42,7)
-24,9 (-45,1; 5,6) Female

Tocantins 74,7 (57,2; 98,6) 35,9 (28,2; 45,2) 309,8 (252,8; 375,4)
37,6 (30,6; 

45,4)
4,8 (-22,3; 43,6) Female

Northeast 
region

7.261,0 (5.879,2; 
8.896,2)

49,9 (40,1; 61,0)
12.677,3 (10.451,3; 

14.801,4)
34,8 (28,7; 

40,6)
-30,3 (-47,5; -9,2) Female

Alagoas
341,2 (267,5; 

429,2)
43,1 (33,9; 53,7)

837,7 (689,3; 
1.020,3)

43,5 (35,9; 
53,0)

0,8 (-25,7; 38,5) Female

Bahia
3.157,8 (2.569,2; 

3.813,1)
80,5 (65,8; 97,3)

3.439,0 (2.845,4; 
3.947,9)

35,3 (29,3; 
40,7)

-56,1 (-66,0; -43,8) Female

Ceará
663,5 (526,1; 

850,1)
29,3 (23,6; 37,3)

1.979,5 (1.667,5; 
2.324,6)

32,9 (27,6; 
38,6)

12,3 (-17,2; 47,1) Female
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Maranhão
281,0 (198,8; 

388,3)
19,4 (13,9; 26,1)

1.151,5 (906,7; 
1.409,4)

30,6 (24,1; 
37,4)

58,0 (9,8; 137,1) Female

Paraíba
388,1 (297,6; 

496,8)
31,4 (24,2; 39,9)

872,3 (716,1; 
1.037,3)

30,8 (25,4; 
36,7)

-2,0 (-26,9; 34,7) Female

Pernambuco
1.689,8 (1.362,1; 

2.037,5)
62,7 (50,9; 75,2)

2.685,5 (2.256,7; 
3.129,6)

43,0 (36,1; 
49,9)

-31,4 (-47,8; -10,5) Female

Piaui
220,8 (161,6; 

294,3)
27,2 (20,3; 35,8) 582,9 (460,0; 711,5)

26,6 (21,0; 
32,4)

-2,4 (-32,4; 37,6) Female

Rio Grande do 
Norte

338,5 (261,4; 
442,1)

37,6 (29,0; 49,1) 752,1 (594,8; 904,9)
32,4 (25,6; 

39,0)
-13,9 (-37,8; 23,9) Female

Sergipe
180,4 (144,1; 

222,0)
37,4 (29,9; 45,5) 376,7 (312,5; 451,1)

26,7 (22,1; 
31,9)

-28,6 (-46,2; -5,3) Female

Southeast 
region

17.334,8 (15.661,2; 
19.117,3)

68,7 (62,5; 75,5)
27.774,6 (24.448,1; 

30.437,5)
42,0 (37,1; 

46,2)
-38,9 (-46,1; -31,4) Female

Espírito Santo
661,4 (550,5; 

778,6)
73,8 (61,6; 86,7)

1.293,9 (1.056,0; 
1.573,3)

47,6 (38,9; 
57,9)

-35,4 (-51,2; -16,6) Female

Minas Gerais
4.077,0 (3.605,4; 

4.655,4)
67,4 (59,6; 77,1)

6.406,1 (5.458,4; 
7.172,9)

40,4 (34,8; 
45,5)

-40,1 (-49,1; -30,8) Female

Rio de Janeiro
3.692,9 (3.206,6; 

4.133,6)
62,8 (54,8; 70,4)

5.423,9 (4.725,9; 
6.070,4)

40,9 (35,6; 
45,9)

-34,8 (-43,2; -24,0) Female

São Paulo
8.903,5 (8.229,4; 

9.734,3)
71,9 (66,2; 77,9)

14.650,8 (12.785,6; 
16.411,1)

42,9 (37,5; 
47,8)

-40,4 (-47,1; -33,4) Female

South region
7.078,0 (6.167,9; 

8.085,5)
84,5 (73,3; 96,7)

11.962,6 (10.277,6; 
13.520,2)

52,7 (45,5; 
59,8)

-37,6 (-46,2; -27,0) Female

Paraná
2.703,9 (2.329,9; 

3.131,0)
92,1 (79,4; 106,4)

4.246,5 (3.638,1; 
4.871,5)

51,5 (44,2; 
59,2)

-44,1 (-52,9; -34,8) Female

Rio Grande 
do Sul

3.018,2 (2.622,1; 
3.442,1)

77,4 (67,6; 88,2)
4.745,0 (4.095,6; 

5.315,7)
51,1 (44,2; 

57,5)
-33,9 (-43,7; -23,3) Female

Santa Catarina
1.355,9 (1.157,5; 

1.570,8)
89,2 (76,6; 102,8)

2.971,0 (2.511,8; 
3.427,7)

57,8 (48,7; 
66,6)

-35,2 (-46,1; -21,9) Female

West-Central 
region

1.837,1 (1.549,2; 
2.181,7)

67,3 (56,9; 79,6)
4.115,3 (3.474,2; 

4.830,4)
42,1 (35,4; 

49,4)
-37,5 (-50,9; -20,3) Female

Distrito 
Federal

298,1 (243,9; 
358,9)

65,4 (54,4; 77,9) 626,4 (499,5; 770,4)
35,2 (28,0; 

43,3)
-46,1 (-58,8; -31,2) Female

Goiás
886,8 (736,4; 

1.063,5)
71,2 (60,3; 85,2)

1.857,8 (1.521,9; 
2.237,8)

42,6 (34,8; 
51,3)

-40,2 (-55,6; -22,3) Female

Mato Grosso
275,2 (221,6; 

340,2)
56,6 (45,7; 68,2) 735,6 (610,5; 886,0)

38,4 (31,8; 
46,1)

-32,2 (-47,7; -8,0) Female

Mato Grosso 
do Sul

377,0 (308,2; 
452,2)

69,8 (58,2; 82,9)
895,5 (728,9; 

1.099,9)
52,1 (42,4; 

63,9)
-25,3 (-43,2; -2,5) Female

Brazil
74.178,5 (67.752,1; 

80.327,3)
71,8 (65,5; 77,9)

127.678,4 
(117.102,4; 
136.510,2)

49,3 (45,1; 
52,8)

-31,4 (-35,8; -24,3) Both

North region
2.776,6 (2.442,8; 

3.117,0)
54,3 (48,3; 60,6)

7.608,5 (6.924,0; 
8.367,5)

46,2 (42,0; 
50,9)

-14,9 (-24,3; -2,2) Both

Acre 105,7 (87,9; 126,7) 48,1 (41,4; 56,5) 296,0 (251,2; 345,6)
40,2 (34,4; 

47,0)
-16,4 (-32,6; 3,8) Both
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Amapá 73,2 (62,8; 84,6) 54,6 (47,6; 62,6) 321,9 (277,5; 371,3)
52,1 (44,9; 

59,9)
-4,5 (-19,9; 16,8) Both

Amazonas
540,7 (466,0; 

618,7)
54,6 (47,2; 61,5)

1.596,2 (1.404,8; 
1.822,4)

47,1 (41,3; 
53,8)

-13,8 (-27,1; 7,7) Both

Pará
1.436,0 (1.241,0; 

1.632,9)
54,7 (48,0; 61,9)

3.522,4 (3.111,2; 
4.004,4)

44,6 (39,3; 
50,8)

-18,4 (-30,0; -0,9) Both

Rondônia
385,7 (330,0; 

442,9)
70,8 (61,8; 80,4) 836,0 (715,9; 957,4)

49,7 (42,6; 
56,9)

-29,8 (-43,2; -16,5) Both

Roraima 52,1 (43,0; 61,6) 53,1 (44,8; 62,4) 207,9 (171,4; 248,7)
42,9 (35,3; 

50,7)
-19,3 (-35,8; 1,0) Both

Tocantins
183,2 (155,3; 

215,0)
42,5 (36,5; 49,6) 828,0 (704,3; 964,3)

50,3 (42,9; 
58,9)

18,3 (-2,0; 43,9) Both

Northeast 
region

14.846,1 (12.767,5; 
17.096,8)

53,3 (46,4; 61,4)
28.086,5 (23.939,4; 

32.162,1)
42,5 (36,2; 

48,6)
-20,3 (-34,9; -4,3) Both

Alagoas
672,6 (566,9; 

791,5)
43,7 (37,2; 50,4)

1.734,6 (1.483,2; 
2.010,7)

49,6 (42,5; 
57,8)

13,7 (-7,3; 41,0) Both

Bahia
6.324,1 (5.537,4; 

7.242,3)
84,2 (73,4; 96,0)

7.869,0 (6.766,4; 
8.965,3)

44,2 (38,0; 
50,4)

-47,5 (-56,4; -37,4) Both

Ceará
1.301,7 (1.107,1; 

1.538,2)
30,3 (26,0; 35,7)

4.326,0 (3.673,9; 
4.941,2)

39,8 (34,0; 
45,4)

31,5 (7,6; 57,3) Both

Maranhão
818,6 (635,2; 

1.023,9)
28,7 (22,6; 35,6)

2.823,7 (2.344,0; 
3.334,4)

39,7 (32,8; 
46,7)

38,1 (1,9; 88,9) Both

Paraíba
722,8 (617,5; 

847,5)
30,9 (26,3; 36,3)

1.796,0 (1.520,9; 
2.055,5)

35,5 (30,1; 
40,5)

15,0 (-4,5; 40,6) Both

Pernambuco
3.433,3 (2.989,6; 

3.955,1)
67,7 (59,4; 78,1)

5.618,3 (4.867,9; 
6.403,9)

51,0 (44,2; 
58,2)

-24,6 (-36,9; -10,1) Both

Piaui
473,2 (394,0; 

573,5)
30,3 (25,3; 36,6)

1.357,0 (1.142,7; 
1.605,1)

33,5 (28,3; 
39,7)

10,6 (-13,3; 39,0) Both

Rio Grande do 
Norte

716,5 (594,1; 
841,1)

41,7 (34,8; 48,9)
1.670,8 (1.401,3; 

1.932,8)
40,0 (33,5; 

46,4)
-4,2 (-26,1; 19,8) Both

Sergipe
383,3 (330,7; 

444,3)
41,6 (36,4; 48,1)

891,0 (753,7; 
1.032,7)

35,1 (29,7; 
40,6)

-15,8 (-30,9; 4,5) Both

Southeast 
region

38.265,9 (35.243,3; 
41.349,2)

79,2 (73,3; 85,2)
57.552,0 (52.517,5; 

62.280,4)
49,0 (44,7; 

53,0)
-38,2 (-43,4; -32,1) Both

Espírito Santo
1.353,3 (1.183,1; 

1.540,9)
77,1 (67,8; 87,2)

2.759,0 (2.457,1; 
3.134,8)

55,3 (49,2; 
62,6)

-28,3 (-39,3; -14,1) Both

Minas Gerais
8.867,3 (8.042,9; 

9.703,5)
76,3 (69,1; 83,1)

13.673,4 (12.328,2; 
14.977,2)

47,3 (42,7; 
51,5)

-38,0 (-44,5; -30,4) Both

Rio de Janeiro
7.711,2 (6.990,3; 

8.431,8)
70,8 (64,1; 77,5)

10.648,3 (9.659,7; 
11.610,5)

46,2 (42,0; 
50,3)

-34,8 (-40,9; -27,4) Both

São Paulo
20.334,2 (18.956,5; 

21.761,5)
84,8 (79,3; 90,0)

30.471,2 (27.646,6; 
33.279,4)

50,4 (45,7; 
55,2)

-40,5 (-45,3; -34,9) Both

South region
14.297,6 (12.863,7; 

15.666,4)
88,4 (79,5; 97,3)

25.224,9 (22.943,8; 
27.381,4)

61,5 (55,8; 
67,0)

-30,5 (-36,9; -21,6) Both

Paraná
5.197,9 (4.685,0; 

5.748,2)
89,4 (80,3; 98,8)

8.829,2 (7.958,6; 
9.671,6)

58,6 (52,8; 
64,5)

-34,4 (-40,8; -26,8) Both

Rio Grande 
do Sul

6.336,2 (5.722,5; 
6.938,5)

86,3 (77,8; 94,6)
10.126,4 (9.118,8; 

11.130,0)
61,4 (55,4; 

67,4)
-28,8 (-35,8; -19,2) Both

155



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Santa Catarina
2.763,6 (2.471,0; 

3.079,5)
92,7 (83,3; 103,7)

6.269,3 (5.584,7; 
6.921,6)

66,4 (59,1; 
73,5)

-28,4 (-36,5; -18,9) Both

West-Central 
region

3.992,2 (3.530,9; 
4.489,5)

71,0 (63,4; 80,1)
9.206,6 (8.186,4; 

10.146,8)
50,0 (44,2; 

55,2)
-29,6 (-38,9; -14,5) Both

Distrito 
Federal

673,2 (592,6; 
756,0)

77,0 (68,0; 86,3)
1.381,5 (1.191,0; 

1.585,5)
43,8 (37,4; 

50,5)
-43,1 (-52,3; -31,6) Both

Goiás
1.833,3 (1.613,7; 

2.062,1)
71,9 (63,6; 80,8)

4.135,7 (3.664,8; 
4.683,4)

50,3 (44,5; 
57,0)

-30,1 (-40,9; -14,7) Both

Mato Grosso
662,1 (547,9; 

775,4)
61,1 (52,6; 71,3)

1.795,8 (1.520,9; 
2.055,7)

47,4 (40,1; 
54,7)

-22,3 (-36,1; -4,5) Both

Mato Grosso 
do Sul

823,5 (723,0; 
922,2)

74,2 (65,2; 84,1)
1.893,6 (1.647,9; 

2.156,4)
58,6 (51,0; 

66,8)
-21,1 (-33,5; -4,7) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 5.14 – Non-rheumatic aortic valve disease disability-adjusted life years (DALYs) in Brazil, regions, and Federative Units, by 
sex, 1990 and 2023: number, age-standardized rate, and percent change of rates

Location 1990
Number (95% UI)

1990
Rate (95% UI)

2023
Number (95% UI)

2023
Rate (95% UI)

Percent 
change (95% 

UI)
Sex

Brazil
29.012,2 (25.551,4; 

32.696,2)
59,0 (52,3; 66,6)

49.988,9 (45.697,8; 
54.667,6)

43,0 (39,3; 47,2)
-27,1 (-35,7; 

-17,7)
Male

North region
1.139,4 (973,0; 

1.337,8)
44,9 (38,6; 52,6)

3.198,1 (2.799,1; 
3.633,3)

40,5 (35,5; 46,1)
-9,9 (-23,5; 

8,9)
Male

Acre 42,9 (32,4; 54,5) 37,5 (29,4; 46,4) 114,7 (90,4; 147,7) 32,5 (25,5; 41,4)
-13,4 (-37,0; 

16,1)
Male

Amapá 29,1 (23,0; 35,6) 48,9 (40,0; 58,4) 133,9 (107,7; 161,6) 45,5 (36,6; 54,5)
-7,0 (-30,3; 

22,4)
Male

Amazonas 253,0 (211,6; 303,5) 51,5 (43,1; 60,9) 779,8 (642,1; 925,1) 48,5 (40,4; 57,2)
-5,8 (-27,8; 

22,4)
Male

Pará 552,4 (456,9; 674,3) 43,6 (36,2; 53,2)
1.398,9 (1.165,9; 

1.655,9)
37,2 (31,1; 43,8)

-14,8 (-33,6; 
8,5)

Male

Rondônia 169,9 (139,4; 208,6) 56,5 (46,9; 68,5) 355,1 (289,1; 432,7) 42,8 (34,8; 52,1)
-24,3 (-42,1; 

-1,4)
Male

Roraima 25,3 (19,4; 32,4) 46,4 (37,2; 57,8) 95,7 (75,1; 118,9) 40,2 (31,7; 49,3)
-13,4 (-36,3; 

13,9)
Male

Tocantins 66,9 (51,0; 83,6) 31,6 (24,4; 39,1) 319,9 (242,7; 404,5) 39,3 (29,9; 49,6)
24,6 (-8,6; 

70,0)
Male

Northeast 
region

5.493,9 (4.317,5; 
6.789,4)

41,9 (33,3; 51,5)
10.712,4 (8.582,1; 

13.090,1)
35,9 (28,8; 43,8)

-14,3 (-36,0; 
11,7)

Male

Alagoas 213,1 (163,2; 269,8) 29,2 (23,1; 36,7) 588,5 (465,1; 729,6) 37,8 (30,0; 46,7)
29,1 (-5,8; 

77,6)
Male

Bahia
2.519,4 (2.013,1; 

3.076,8)
70,8 (57,4; 85,8)

3.125,7 (2.517,6; 
3.810,6)

38,3 (30,9; 46,8)
-45,9 (-58,9; 

-30,8)
Male

Ceará 437,6 (339,2; 547,0) 21,8 (17,0; 27,0)
1.631,3 (1.304,7; 

1.959,8)
33,4 (26,7; 40,1)

53,1 (13,1; 
106,6)

Male

Maranhão 360,8 (244,3; 539,1) 26,3 (18,3; 38,5)
1.187,1 (910,9; 

1.510,0)
35,6 (27,4; 45,3)

35,6 (-11,2; 
120,1)

Male

Paraíba 217,5 (168,6; 274,6) 19,9 (15,5; 24,9) 633,0 (499,8; 780,4) 28,2 (22,3; 34,8)
41,2 (3,5; 

95,3)
Male

Pernambuco
1.164,3 (918,6; 

1.420,3)
50,1 (39,7; 60,9)

1.998,7 (1.664,5; 
2.395,6)

41,8 (34,9; 50,3)
-16,5 (-35,5; 

7,6)
Male

Piaui 164,0 (115,7; 216,8) 22,3 (15,9; 29,0) 540,5 (424,8; 687,5) 28,8 (22,5; 36,5)
29,3 (-11,7; 

83,6)
Male

Rio Grande do 
Norte

281,1 (214,7; 352,0) 34,7 (26,6; 43,5) 663,9 (517,2; 835,8) 35,5 (27,5; 44,7)
2,3 (-26,4; 

41,8)
Male

Sergipe 136,0 (107,6; 169,7) 31,9 (25,5; 39,3) 343,9 (267,1; 431,3) 30,6 (23,9; 38,4)
-3,9 (-29,7; 

28,5)
Male

Southeast 
region

15.510,8 (13.852,8; 
17.379,0)

68,2 (61,3; 75,6)
22.308,1 (20.007,9; 

24.929,7)
43,1 (38,7; 48,2)

-36,8 (-44,4; 
-27,3)

Male

Espírito Santo 478,5 (398,2; 576,8) 57,1 (47,9; 68,4)
1.016,3 (844,4; 

1.202,4)
44,8 (37,1; 53,0)

-21,5 (-39,0; 
0,8)

Male

Minas Gerais
3.606,3 (3.097,6; 

4.107,8)
65,4 (56,7; 74,8)

5.547,1 (4.793,9; 
6.316,4)

42,0 (36,3; 47,7)
-35,8 (-46,1; 

-22,0)
Male
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Rio de Janeiro
2.842,7 (2.454,0; 

3.266,0)
57,4 (49,8; 66,1)

3.930,8 (3.445,3; 
4.521,7)

40,1 (35,0; 45,9)
-30,2 (-40,0; 

-15,8)
Male

São Paulo
8.583,4 (7.839,6; 

9.477,5)
75,2 (69,0; 82,1)

11.814,0 (10.567,9; 
13.239,5)

44,8 (40,1; 50,2)
-40,4 (-47,7; 

-32,1)
Male

South region
5.333,9 (4.597,9; 

6.066,4)
69,1 (60,4; 79,6)

10.069,1 (8.810,9; 
11.403,3)

54,7 (47,8; 62,0)
-20,9 (-33,1; 

-6,9)
Male

Paraná
1.841,9 (1.591,4; 

2.115,7)
64,6 (56,1; 74,4)

3.441,6 (3.015,9; 
3.942,6)

50,2 (44,0; 57,5)
-22,3 (-34,5; 

-7,8)
Male

Rio Grande do 
Sul

2.441,2 (2.115,3; 
2.746,3)

71,6 (61,9; 81,8)
4.113,1 (3.615,8; 

4.708,6)
56,6 (49,7; 65,1)

-21,0 (-33,3; 
-4,1)

Male

Santa Catarina
1.050,8 (899,2; 

1.243,3)
72,8 (62,2; 85,4)

2.514,4 (2.150,4; 
2.942,9)

58,8 (50,4; 68,5)
-19,2 (-33,4; 

-2,6)
Male

West-Central 
region

1.534,1 (1.284,8; 
1.819,5)

54,7 (46,2; 64,2)
3.701,2 (3.166,3; 

4.255,4)
43,2 (36,9; 49,7)

-21,0 (-35,1; 
-1,7)

Male

Distrito Federal 257,7 (212,1; 305,3) 65,6 (54,8; 76,5) 543,0 (444,8; 658,5) 40,2 (33,1; 48,3)
-38,8 (-52,3; 

-21,2)
Male

Goiás 690,6 (573,2; 812,7) 54,3 (45,8; 63,4)
1.688,9 (1.406,1; 

1.996,0)
43,9 (36,7; 51,8)

-19,0 (-36,1; 
4,1)

Male

Mato Grosso 268,6 (207,8; 329,4) 46,7 (38,0; 57,1) 752,9 (601,7; 914,4) 40,8 (32,6; 49,6)
-12,7 (-35,0; 

15,2)
Male

Mato Grosso 
do Sul

317,2 (263,3; 384,3) 57,0 (47,5; 67,3) 716,4 (584,4; 863,7) 47,5 (38,8; 57,0)
-16,8 (-35,9; 

6,4)
Male

Brazil
17.938,8 (15.757,2; 

20.942,6)
36,1 (31,5; 41,3)

36.871,6 (32.069,9; 
40.829,4)

25,4 (22,2; 28,1)
-29,6 (-38,0; 

-20,3)
Female

North region 540,6 (456,8; 643,3) 24,8 (21,1; 29,4)
1.701,5 (1.409,6; 

2.016,9)
20,9 (17,3; 24,7)

-15,7 (-28,5; 
0,6)

Female

Acre 20,1 (15,7; 25,8) 22,9 (18,0; 28,4) 76,2 (60,7; 92,5) 21,1 (16,9; 25,7)
-7,9 (-31,6; 

24,0)
Female

Amapá 18,2 (14,5; 23,4) 28,0 (23,0; 35,4) 84,6 (64,2; 110,7) 28,0 (21,2; 36,2)
-0,1 (-26,4; 

32,4)
Female

Amazonas 105,6 (86,8; 131,8) 25,0 (21,0; 30,7) 344,2 (268,7; 438,6) 20,5 (16,0; 26,0)
-17,8 (-36,7; 

11,2)
Female

Pará 286,2 (237,1; 352,6) 24,5 (20,6; 30,1) 789,6 (610,6; 995,6) 19,9 (15,4; 25,2)
-18,6 (-37,1; 

5,4)
Female

Rondônia 71,3 (55,2; 90,8) 37,5 (30,1; 46,5) 207,4 (167,0; 252,2) 25,5 (20,7; 31,3)
-32,0 (-47,8; 

-6,2)
Female

Roraima 10,2 (7,3; 13,7) 29,4 (22,3; 37,8) 51,8 (39,3; 67,9) 23,1 (18,3; 29,4)
-21,4 (-44,0; 

10,9)
Female

Tocantins 29,0 (21,6; 37,6) 17,1 (13,3; 21,6) 147,8 (115,9; 180,2) 18,3 (14,3; 22,3)
6,8 (-22,9; 

46,1)
Female

Northeast 
region

3.900,1 (3.152,2; 
4.841,0)

28,5 (22,9; 35,1)
7.323,4 (5.883,6; 

8.764,5)
19,8 (15,8; 23,7)

-30,6 (-47,5; 
-8,7)

Female

Alagoas 158,0 (123,3; 199,1) 21,7 (17,1; 26,7) 449,3 (360,7; 543,9) 23,4 (18,8; 28,4)
8,2 (-20,1; 

48,2)
Female

Bahia
2.120,3 (1.730,6; 

2.607,2)
56,8 (46,0; 69,4)

2.080,7 (1.690,4; 
2.433,8)

21,0 (16,9; 24,5)
-63,1 (-71,7; 

-53,1)
Female

Ceará 297,4 (228,4; 379,4) 14,2 (11,0; 17,8)
1.088,4 (876,5; 

1.327,6)
17,7 (14,2; 21,6)

25,0 (-7,3; 
67,8)

Female

158



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Maranhão 130,4 (92,0; 179,7) 9,8 (6,9; 13,3) 674,5 (509,3; 842,2) 18,0 (13,6; 22,5)
84,2 (23,3; 

170,0)
Female

Paraíba 198,1 (155,9; 257,6) 16,8 (13,3; 21,5) 524,1 (416,5; 631,3) 18,0 (14,2; 21,7)
7,1 (-19,9; 

43,9)
Female

Pernambuco 648,2 (516,0; 817,4) 25,9 (20,7; 32,5)
1.521,0 (1.240,5; 

1.795,1)
24,1 (19,6; 28,3)

-7,2 (-31,3; 
19,0)

Female

Piaui 90,9 (65,8; 124,2) 12,3 (9,0; 16,6) 317,0 (237,8; 394,5) 14,2 (10,6; 17,7)
14,9 (-21,7; 

68,8)
Female

Rio Grande do 
Norte

176,0 (131,4; 227,0) 20,5 (15,3; 26,3) 463,8 (354,7; 570,2) 19,5 (14,8; 24,1)
-4,8 (-32,5; 

36,2)
Female

Sergipe 80,8 (63,4; 101,7) 18,0 (14,1; 22,5) 204,5 (160,1; 246,5) 14,5 (11,3; 17,5)
-19,5 (-40,0; 

6,8)
Female

Southeast 
region

8.944,8 (7.903,4; 
10.163,6)

37,8 (33,6; 42,5)
17.519,8 (14.939,2; 

19.685,5)
26,0 (22,2; 29,2)

-31,4 (-39,3; 
-19,9)

Female

Espírito Santo 293,1 (239,6; 360,0) 36,2 (30,0; 44,0) 731,8 (573,7; 912,0) 26,5 (20,8; 33,0)
-26,9 (-44,5; 

-5,6)
Female

Minas Gerais
2.069,3 (1.774,6; 

2.417,0)
36,5 (31,2; 42,0)

4.234,2 (3.541,0; 
4.915,0)

26,1 (21,9; 30,2)
-28,4 (-39,9; 

-12,8)
Female

Rio de Janeiro
1.857,2 (1.575,0; 

2.174,6)
33,3 (28,2; 38,8)

3.362,5 (2.830,7; 
3.936,7)

24,6 (20,7; 28,8)
-26,1 (-36,8; 

-10,4)
Female

São Paulo
4.725,3 (4.238,9; 

5.246,1)
40,9 (36,5; 45,4)

9.191,3 (7.827,7; 
10.542,9)

26,5 (22,6; 30,3)
-35,3 (-42,8; 

-25,9)
Female

South region
3.702,5 (3.114,3; 

4.412,2)
47,6 (40,2; 55,8)

7.918,8 (6.648,8; 
9.264,9)

34,4 (28,8; 40,2)
-27,7 (-39,3; 

-13,1)
Female

Paraná
1.258,7 (1.043,4; 

1.506,7)
47,5 (39,8; 56,7)

2.652,6 (2.194,1; 
3.157,6)

32,0 (26,3; 38,1)
-32,8 (-43,8; 

-18,6)
Female

Rio Grande do 
Sul

1.661,6 (1.405,6; 
1.965,4)

44,7 (37,9; 52,2)
3.232,3 (2.723,5; 

3.728,2)
33,7 (28,5; 38,9)

-24,6 (-36,4; 
-9,3)

Female

Santa Catarina 782,2 (652,1; 935,6) 55,7 (46,9; 66,0)
2.033,8 (1.677,4; 

2.437,7)
39,6 (32,5; 47,5)

-29,0 (-42,3; 
-13,1)

Female

West-Central 
region

850,8 (702,5; 1.049,1) 35,9 (30,2; 43,8)
2.408,2 (1.954,9; 

2.918,9)
25,0 (20,3; 30,3)

-30,4 (-44,5; 
-10,4)

Female

Distrito Federal 137,0 (113,1; 171,4) 35,5 (29,9; 43,0) 375,0 (284,7; 470,6) 21,5 (16,3; 26,8)
-39,6 (-52,8; 

-20,8)
Female

Goiás 407,4 (336,0; 510,0) 37,2 (30,9; 46,2)
1.082,3 (873,4; 

1.344,2)
25,1 (20,2; 31,1)

-32,5 (-49,1; 
-11,2)

Female

Mato Grosso 121,5 (93,7; 158,7) 29,6 (23,5; 37,4) 406,3 (321,1; 485,5) 22,0 (17,3; 26,4)
-25,8 (-44,3; 

-0,8)
Female

Mato Grosso 
do Sul

184,9 (150,4; 227,6) 38,7 (31,7; 47,2) 544,5 (424,9; 677,3) 31,8 (24,9; 39,6)
-17,8 (-37,5; 

9,1)
Female

Brazil
46.951,0 (42.570,3; 

52.062,5)
47,2 (42,8; 52,4)

86.860,5 (78.471,6; 
94.206,2)

33,5 (30,2; 36,3)
-29,1 (-34,6; 

-21,5)
Both

North region
1.680,0 (1.485,0; 

1.911,2)
35,1 (31,0; 39,7)

4.899,6 (4.353,8; 
5.430,1)

30,4 (26,8; 33,9)
-13,4 (-23,3; 

0,3)
Both

Acre 63,0 (51,7; 76,9) 30,6 (26,0; 36,3) 190,8 (159,2; 229,2) 26,7 (22,2; 32,0)
-12,8 (-30,4; 

9,2)
Both

Amapá 47,3 (40,1; 56,1) 37,8 (32,6; 43,7) 218,5 (187,5; 255,0) 36,5 (31,2; 42,4)
-3,3 (-19,7; 

20,5)
Both
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Amazonas 358,7 (302,2; 419,2) 38,3 (32,4; 43,8)
1.124,0 (970,3; 

1.284,5)
33,9 (29,5; 38,7)

-11,5 (-26,7; 
9,9)

Both

Pará 838,5 (722,5; 984,5) 34,1 (29,4; 40,0)
2.188,5 (1.873,6; 

2.510,5)
28,3 (24,2; 32,5)

-17,0 (-30,6; 
0,8)

Both

Rondônia 241,2 (203,3; 280,1) 48,2 (41,3; 55,1) 562,5 (474,8; 652,1) 34,1 (28,8; 39,5)
-29,3 (-41,4; 

-14,3)
Both

Roraima 35,4 (29,2; 42,6) 39,1 (33,0; 46,5) 147,5 (118,6; 176,4) 31,6 (25,6; 37,9)
-19,1 (-36,1; 

2,7)
Both

Tocantins 95,9 (78,2; 113,2) 24,6 (20,6; 28,9) 467,7 (389,4; 564,0) 28,8 (24,0; 34,7)
16,9 (-7,7; 

48,5)
Both

Northeast 
region

9.394,0 (8.101,0; 
11.017,6)

35,0 (30,1; 40,8)
18.035,8 (15.246,0; 

20.986,9)
27,2 (23,0; 31,7)

-22,2 (-37,4; 
-3,3)

Both

Alagoas 371,1 (311,6; 440,9) 25,3 (21,6; 30,0)
1.037,8 (876,0; 

1.238,0)
30,0 (25,4; 35,7)

18,3 (-4,7; 
53,9)

Both

Bahia
4.639,8 (4.020,6; 

5.407,2)
63,9 (55,7; 74,3)

5.206,4 (4.454,2; 
6.032,6)

29,1 (24,8; 33,7)
-54,5 (-63,2; 

-45,4)
Both

Ceará 735,0 (610,8; 879,3) 17,8 (15,0; 21,1)
2.719,7 (2.288,1; 

3.159,6)
24,9 (20,9; 29,0)

39,9 (12,4; 
74,7)

Both

Maranhão 491,2 (374,5; 648,2) 17,9 (13,9; 23,3)
1.861,7 (1.533,8; 

2.251,1)
26,3 (21,6; 31,8)

47,3 (8,2; 
109,3)

Both

Paraíba 415,6 (350,2; 492,1) 18,2 (15,5; 21,7)
1.157,0 (966,2; 

1.346,9)
22,7 (18,9; 26,5)

24,4 (0,8; 
57,5)

Both

Pernambuco
1.812,5 (1.538,3; 

2.125,0)
37,2 (31,9; 43,5)

3.519,7 (3.025,5; 
4.100,0)

32,0 (27,5; 37,3)
-13,9 (-29,9; 

5,3)
Both

Piaui 254,9 (209,0; 315,1) 17,1 (14,0; 21,1) 857,5 (700,6; 1.035,1) 21,0 (17,2; 25,4)
22,8 (-5,3; 

58,2)
Both

Rio Grande do 
Norte

457,1 (381,4; 543,4) 27,3 (22,9; 32,5)
1.127,7 (941,1; 

1.350,8)
26,8 (22,5; 32,3)

-1,6 (-23,9; 
26,1)

Both

Sergipe 216,7 (183,8; 258,3) 24,5 (20,9; 29,0) 548,4 (458,6; 663,7) 21,7 (18,2; 26,3)
-11,3 (-29,0; 

11,2)
Both

Southeast 
region

24.455,7 (22.441,9; 
26.971,3)

52,3 (47,9; 57,4)
39.827,9 (35.834,5; 

43.521,7)
33,7 (30,4; 36,7)

-35,6 (-41,4; 
-28,7)

Both

Espírito Santo 771,6 (671,1; 902,0) 46,5 (40,8; 54,3)
1.748,1 (1.503,3; 

2.010,9)
35,0 (30,1; 40,2)

-24,8 (-37,8; 
-7,9)

Both

Minas Gerais
5.675,5 (5.086,1; 

6.395,5)
50,4 (44,8; 56,5)

9.781,3 (8.631,9; 
10.779,6)

33,6 (29,6; 36,9)
-33,4 (-41,8; 

-24,6)
Both

Rio de Janeiro
4.699,9 (4.236,9; 

5.300,3)
44,5 (40,0; 50,1)

7.293,2 (6.474,6; 
8.066,0)

31,3 (27,8; 34,7)
-29,7 (-36,8; 

-20,4)
Both

São Paulo
13.308,7 (12.315,6; 

14.431,4)
57,4 (53,1; 61,9)

21.005,2 (18.803,4; 
23.154,3)

34,7 (31,0; 38,2)
-39,6 (-44,9; 

-33,0)
Both

South region
9.036,4 (8.136,3; 

10.249,7)
58,2 (52,2; 66,0)

17.987,9 (15.995,9; 
19.891,6)

43,7 (38,9; 48,4)
-24,8 (-32,8; 

-13,9)
Both

Paraná
3.100,6 (2.797,2; 

3.548,4)
56,1 (50,2; 63,6)

6.094,2 (5.400,4; 
6.761,7)

40,5 (35,7; 45,0)
-27,9 (-35,8; 

-18,5)
Both

Rio Grande do 
Sul

4.102,8 (3.692,3; 
4.600,7)

57,6 (51,7; 64,4)
7.345,4 (6.471,8; 

8.183,0)
44,0 (38,7; 48,9)

-23,5 (-32,4; 
-11,3)

Both

Santa Catarina
1.833,1 (1.637,2; 

2.119,6)
64,4 (56,9; 74,1)

4.548,2 (3.963,8; 
5.079,1)

48,6 (42,3; 54,3)
-24,6 (-34,1; 

-13,2)
Both
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West-Central 
region

2.384,9 (2.072,1; 
2.766,2)

45,5 (40,0; 52,2)
6.109,4 (5.326,7; 

6.859,4)
33,6 (29,1; 37,8)

-26,2 (-36,1; 
-12,3)

Both

Distrito Federal 394,7 (341,0; 455,7) 49,2 (43,5; 56,8) 918,0 (773,6; 1.064,2) 29,6 (24,9; 34,4)
-39,9 (-49,9; 

-26,9)
Both

Goiás
1.098,0 (940,2; 

1.279,8)
45,9 (39,9; 53,2)

2.771,2 (2.387,4; 
3.164,3)

34,0 (29,4; 38,7)
-25,8 (-37,8; 

-8,3)
Both

Mato Grosso 390,0 (323,5; 464,7) 38,9 (33,3; 45,5)
1.159,3 (970,5; 

1.349,6)
31,3 (26,1; 36,4)

-19,7 (-34,7; 
-1,3)

Both

Mato Grosso 
do Sul

502,2 (435,0; 577,8) 48,2 (42,2; 55,6)
1.261,0 (1.069,9; 

1.443,5)
39,2 (33,4; 44,9)

-18,7 (-31,0; 
-1,2)

Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 5.1 – A: All-ages prevalence rates of rheumatic heart disease in Brazil from 1990 to 2023. B: All-ages prevalent cases of rheumatic heart 
disease in Brazil by region from 1990 to 2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics 
and Evaluation, University of Washington.33
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Chart 5.2 – A: All-ages prevalence rates of non-rheumatic valve disease in Brazil from 1990 to 2023. B: All-ages prevalence rates of non-
rheumatic valve disease in Brazil by region from 1990 to 2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for 
Health Metrics and Evaluation, University of Washington.33
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Chart 5.3 – A: Age-standardized mortality rates attributable to rheumatic heart disease in Brazil by sex from 1990 to 2023. B: Age-standardized 
mortality rates attributable to rheumatic heart disease in Brazil by region from 1990 to 2023. Source: Data derived from Global Burden of 
Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

A

B

4

3

2

1

0

4

3

2

1

0

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
07

20
02

20
08

20
03

20
09

20
04

20
10

20
14

20
18

20
12

20
16

20
20

20
11

20
15

20
19

20
13

20
17

20
21

20
22

20
23

20
05

20
06

Rh
eu

m
at

ic
 h

ea
rt

 d
is

ea
se

  
Ag

e-
st

an
da

rd
ize

d 
de

at
hs

 ra
te

 (
10

0,
00

0)
Rh

eu
m

at
ic

 h
ea

rt
 d

is
ea

se
  

Ag
e-

st
an

da
rd

ize
d 

de
at

hs
 ra

te
 (

10
0,

00
0)

Year

Both Female MaleSex

20
20

20
15

20
10

20
05

20
00

19
95

19
90

Year

Region
Northeast region South region

Southeast region West-Central region

Brazil

North region

164



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Chart 5.4 – Correlation between the SDI of the Brazilian Federative Units in 2023 and the percent change of age-standardized mortality rates 
from rheumatic heart disease from 1990 to 2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics 
and Evaluation, University of Washington.33
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Chart 5.5 – A: Age-standardized mortality rates attributable to non-rheumatic valve disease in Brazil by sex from 1990 to 2023. B: 
Age-standardized mortality rates attributable to non-rheumatic valve disease in Brazil by region from 1990 to 2023. Source: Data 
derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 5.6 – Correlation between the percent change in age-standardized mortality rates from 1990 to 2023 attributable to non-rheumatic valve 
disease (A) and non-rheumatic aortic valve disease (B) and the SDI in 2023 in the Brazilian states. Source: Data derived from Global Burden of 
Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 5.7 – A: Age-standardized DALY rates attributable to rheumatic heart disease in Brazil, by sex, from 1990 to 2023. B: Age-standardized 
DALY rates attributable to rheumatic heart disease in Brazil, by region, from 1990 to 2023. Source: Data derived from Global Burden of Disease 
Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 5.8 – A: Age-standardized DALY rates attributable to non-rheumatic valve disease in Brazil by sex from 1990 to 2023. B: Age-standardized 
DALY rates attributable to non-rheumatic valve disease in Brazil by region from 1990 to 2023. Source: Data derived from Global Burden of 
Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 5.9 – A: Age-standardized DALY rates attributable to non-rheumatic aortic valve disease in Brazil by sex from 1990 to 2023. B: Age-
standardized DALY rates attributable to non-rheumatic aortic valve disease in Brazil by region from 1990 to 2023. Source: Data derived from 
Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 6 – ATRIAL FIBRILLATION AND 
FLUTTER

ICD-10 I48.

See Tables 6.1 through 6.4 and Charts 6.1 through 6.3.

Abbreviations used in chapter 6

AF Atrial Fibrillation

BNP B-type Natriuretic Peptide

ChD Chagas Disease

CI Confidence Interval

DALYs Disability-Adjusted Life Years

DATASUS
Department of Information and Data Processing 
of the Brazilian Unified Health System

ECG Electrocardiogram

ELSA-Brasil The Brazilian Longitudinal Study of Adult Health

FU Federative Unit

GBD Global Burden of Disease

HR Hazard Ratio

ICD-10
International Statistical Classification of Diseases 
and Related Health Problems, 10th Revision

IMPACT-AF
Multifaceted Intervention to Improve Treatment 
With Oral Anticoagulants in Atrial Fibrillation

INR International Normalized Ratio

IQR Interquartile Range

OR Odds Ratio

PPP Purchasing Power Parity

REPLICCAR II Registro Paulista de Cirurgia Cardiovascular

SDI Sociodemographic Index

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

TTR Time in Therapeutic Range

UI Uncertainty Interval

VKA Vitamin K Antagonists

Prevalence and Incidence
•	 The prevalence of atrial fibrillation (AF) and atrial flutter 

varies according to the setting (population vs healthcare-
based studies) characteristics of the population included 
in the studies, particularly because AF prevalence is 
highly associated with increasing age and presence of 
comorbidities.

•	 According to the GBD Study 2023 estimates, the age-
standardized prevalence rates of AF and atrial flutter 
remained stable in Brazil from 1990 to 2023, 813 (95% 
UI, 630-1017) and 806 (95% UI, 623-999), respectively, 

per 100,000 inhabitants, for both sexes. However, crude 
prevalence rates more than doubled in the period, 447 
per 100,000 in 1990 (95% UI, 346-567) and 999 (95% 
UI, 772-1249) in 2023, revealing that the stability in age-
standardized rates relates to population aging. Importantly, 
higher crude mortality rates result in a greater impact of 
the disease on the health systems, with more individuals 
per 100,000 living with the disease, who will need health 
system support (Table 6-1 and Chart 6.1). Stratifying by 
Brazilian Federative Units (FUs), the prevalence rate of AF 
and atrial flutter is similar in most Brazilian FUs (Table 6-2). 

•	 Population-based studies have shown AF prevalence 
varying from 0.3% to 2.5%.183-185 In the ELSA-Brasil cohort 
study, which included 14,424 adults with valid ECG (45.8% 
men; mean age 51 years, age range 35-74 years), the AF 
and atrial flutter prevalence was 0.3% (men, 0.5%; women, 
0.2%), with the highest prevalence in the age group of 65-
74 years (women: OR 17; 95% CI, 2.1-135.9; men: OR 
52.3; 95% CI, 3.1-881.8).183 When self-report was added 
to the AF definition in the ELSA-Brasil, the AF prevalence 
rose to 2.5%, but differences in patients’ characteristics 
were observed between ECG-diagnosed AF and self-
reported AF.184 

•	 In the ELSA-Brasil study including 2,088 participants 
aged ≥60 years (mean age 65 years; 53% women), the 
AF prevalence was 4.2%. In multivariable analysis, heart 
failure, left bundle branch block, left atrial enlargement, 
and reduced left ventricular ejection fraction were 
independently associated with prevalent AF and atrial 
flutter. Risk prediction analysis showed that 12–13% of 
participants in sinus rhythm were at high 5-year risk of 
developing AF according to the CHARGE-AF and EHR 
scores.186

•	 Telehealth centers across Brazil have provided information 
on the prevalence of AF and atrial flutter based on ECG 
from primary care.187-189 In the Telehealth Network of Minas 
Gerais including 1,558,421 individuals (mean age, 51±18 
years; 40.2% men) with ECG performed between 2010 
and 2017, the AF prevalence was 1.33%, higher in men 
(1.81% vs. 1.02%), and increasing with age (OR 1.08; CI 
95%, 1.08-1.08), reaching 7.0% in octogenarians (8.4% in 
men vs. 5.9% in women).187 In 676,621 ECGs (mean age, 
51±19 years; 57.5% women) from the Federal University 
of São Paulo telemedicine center (2009-2016), 7-year AF 
prevalence of 2.2% and countrywide 2025-projected AF 
prevalence of 1.7% were observed.188 

•	 In a prospective cross-sectional study conducted in primary 
care in Joinville, Brazil, including 1,000 elderly (mean 
age, 69±7 years; 57% women), the prevalence of AF was 
3.0%. Of the individuals with AF, 50% were previously 
undiagnosed.190

•	 Enhanced screening for individuals at higher AF risk may 
increase diagnosis. In the RITMO study, a cross-sectional 
study including 408 asymptomatic elderly (≥65 years) 
with hypertension or heart failure, a stepwise screening 
strategy was used to detect AF. First, 13 (3.2%) of those 
individuals were diagnosed with AF. Next step was 7-day 
home ECG monitoring with a portable device (Kardia 6L) 
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for individuals at high AF risk (n=120) based on the ‘Stroke 
Risk Analysis’. Atrial fibrillation episodes were detected in 
43/120 individuals, approximately one-third of the group. 
Overall, the combined strategy increased AF detection to 
13.7% (56/408), substantially higher than detection by single-
timepoint ECG alone.191

Mortality
•	 In the GBD Study 2023, the number of deaths due to AF in 

Brazil has increased almost five times from 1990 to 2023, 
from 2,593 (95% UI, 2,302-2,825) in 1990 to 12,417 (95% 
UI, 10,322-13,781) in 2023. This rise reflects population 
growth and aging, because estimated age-standardized 
mortality rate in Brazil for both sexes remained stable from 
1990 to 2023, when it was 5.0 per 100,000 (95% UI, 4.1-
5.5) (Chart 6.2 and Table 6-1). However, age-standardized 
mortality rate increased for specific subgroups, such as men 
(12.2%; 95% UI, 1.4-23.2), and in the North (18.1%; 95% 
UI, 8.0-31.4) and West-Central regions (13.7%; 95% UI, 
4.2-24.6), while remained stable for females and in the 
South, Southeast, and Northeast regions. Table 6-3 shows 
the AF-related number of deaths, age-standardized mortality 
rates per 100,000 inhabitants in 1990 and 2023, and percent 
change of the rates in the period, for males, females, and 
for both sexes, in Brazil and its regions and FUs. The FUs 
with the highest mortality rates in 2023 were Rio Grande do 
Sul, Rondônia, Paraná, Mato Grosso, and Pará, while those 
with the lowest were Distrito Federal, Maranhão, Ceará, 
and Pernambuco. 

•	 The GBD Study 2023 estimates in Table 6-1 show the 
steep increase in AF deaths in older age groups, with age-
standardized mortality rates per 100,000 varying from 0.1 
(95% UI, 0.1-0.1) in the 15-49-year age group, 2.6 (95% UI, 
2.5-2.8) in the 50-69-year, to 73.5 (95% UI, 59.9-82.1) in the 
70+ age group, resembling the global epidemiology of AF. 

•	 The GBD Study 2023 uses the sociodemographic index 
(SDI) as an estimate of the socioeconomic level of a location. 
As demonstrated in Chart 6.3, there was no association 
between the SDI in 2023 and the percent change in AF age-
standardized mortality rates from 1990 to 2023 (r = -0.267, 
p = 0.18), revealing that socioeconomic level was not a 
driver of mortality changes across Brazilian FUs, possibly 
because there are factors acting in opposite directions related 
to socioeconomic levels that determine the final variation. 
For example, higher-SDI regions may have better access 
to diagnosis and management (including anticoagulation), 
which tends to reduce mortality;192 however, they also 
show a higher prevalence of cardiovascular risk factors and 
longer life expectancy, leading to a greater burden of AF.193 
Conversely, lower-SDI regions may have a lower detected 
prevalence of AF, but worse access to timely diagnosis and 
treatment, which can increase case-fatality rates.194

•	 In a nationwide retrospective epidemiological study in 
Brazil (1996–2022), based on mortality data from the 
Department of Information and Data Processing of the 
Brazilian Unified Health System (DATASUS), a total of 
1,201,327 deaths related to AF and stroke were recorded. 
Stroke accounted for the vast majority of deaths (94.5%), 

while AF and atrial flutter contributed to 5.5% of the 
cases. Over the 26-year period, mortality due to AF and 
atrial flutter increased markedly (≈729%), whereas stroke 
mortality showed a modest decline (~25%). Deaths were 
predominantly concentrated in the Southeast region, where 
there is more infrastructure for AF detection, and in older 
adults (≥ 60 years), with a higher proportion of women 
among AF and atrial flutter deaths and men among stroke 
deaths. Most deaths occurred in hospital settings (73.6%), 
followed by home (20.9%), reflecting the clinical severity 
of these conditions.195

•	 From a dataset of 1,558,421 ECGs from primary care patients 
(Telehealth Network of Minas Gerais linked to the Brazilian 
Mortality Information System), the overall mortality rate was 
3.34% in a mean follow-up of 3.68 years. After adjusting 
for age and comorbidities, patients living with AF had a 
higher risk of overall (HR 2.10; 95% CI, 2.03–2.17) and 
cardiovascular (HR 2.06; 95% CI, 1.86–2.29) death, with 
increased risk in women, who lost their survival advantage 
over men when AF was present.196

•	 In a 10-year follow-up of 1,462 individuals aged ≥ 60 years 
(mean age, 69 years; 61% women) included in 1997 in the 
Bambuí Cohort Study, AF or atrial flutter was independently 
associated with an increase in all-cause mortality among 
patients with (HR 2.35; 95% CI, 1.53-3.62) and without (HR 
1.92; 95% CI, 1.05-3.51) Chagas disease (ChD).197

•	 The RECALL registry was a multicenter prospective registry 
that included and followed 4,585 patients with AF up for 
one year at 89 sites across Brazil from April 2012 to August 
2019. Death occurred in 8.8/100 patients/year (95% CI, 8.0-
9.6) and was associated in multivariable models with older 
age, permanent AF, New York Heart Association class III/IV, 
chronic kidney disease, peripheral arterial disease, stroke, 
chronic obstructive pulmonary disease, and dementia. 
The use of anticoagulant drugs was associated with lower 
mortality and patients with time in therapeutic range (TTR) 
< 60% had higher mortality and more major bleeding events 
compared to patients with TTR ≥ 60%.198

Burden of Disease 
•	 According to the GBD Study 2023 estimates, DALY trends 

reveal the same pattern of mortality trends: while the 
numbers increased, the age-standardized DALY rates for 
Brazil remained stable, from 120 (95% UI, 99-148) per 
100,000 in 1990 to 125 (95% UI, 102-160) in 2023, varying 
in 2023 from 15 (95% UI, 11-21) in the 15-49 age group 
to 1,368 (95% UI, 1,130-1,680) in the age group of 70 
years and older (Table 6-1). Regarding sex-specific trends 
in the GBD Study 2023, Brazilian males have a greater 
AF burden than females, in accordance with global data, 
showing age-standardized DALY rates per 100,000 of 144 
(95% UI, 118-184) for men and 111 (95% UI, 89-140) for 
women (Table 6-4).

Complications 
•	 Atrial fibrillation is related to adverse clinical outcomes 

other than death, such as stroke, hospitalizations, bleeding, 
and dementia.199-203
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•	 Of all 429 cases of stroke (87.2% ischemic strokes) that 
occurred in the city of Joinville in 2015 and were included 
in a registry, AF was detected in 11.4% of all patients and 
in 58% of the cardioembolic strokes.199 Between 2017 
and 2020, of the 3,303 cases of ischemic stroke in the 
same city, 11% had AF. Of these patients with AF, 258 
(71.6%) had a previous diagnosis of the disease, and 102 
(28.3%) were newly diagnosed after the stroke. Of the 
patients with a previously diagnosed AF, 170 (47.2%) 
were on anticoagulants and 88 (24.4%) were on other 
medications.203

•	 In a cohort of 1,121 ischemic stroke patients in a 12-year 
follow-up, AF was independently associated with increased 
overall (HR 1.82; 95% CI, 1.43-2.31) and cardiovascular 
(HR 2.07; 95% CI, 1.36-3.14) mortality.201

•	 In the RECALL prospective registry of AF patients, the 
incidence rate of stroke was 2.5/100 patients/years (2.1-
3.0), while that of systemic embolism was 3.5/100 patients/
years (2.8-4.4). Major bleeding occurred in 2.0/100 
patients/years (1.6-2.4), and hospitalization in 19.6/100 
patients/years (18.4-20.9). The latter was mainly related to 
cardiovascular causes as compared to bleeding (2.7/100 
patients/years, 95% CI, 2.2-3.2).198

Risk Factors for Atrial Fibrillation/Flutter
•	 Data from the Telehealth Network of Minas Gerais with 

ECGs of 1,558,421 individuals (mean age, 51±18 years; 
40.2% men) performed between 2010 and 2017 have 
revealed, in multivariable models adjusted for age and 
sex, that the following self-reported comorbidities were 
related to the presence of AF: ChD (OR 3.08; 95% CI, 
2.91-3.25), previous myocardial infarction (OR 1.74; 95% 
CI, 1.56-1.93), chronic obstructive pulmonary disease (OR 
1.48; 95% CI, 1.33-1.66), hypertension (OR 1.31; 95% 
CI, 1.27-1.34), and dyslipidemia (OR 1.09; 95% CI, 1.03-
1.16). Current smoking and diabetes were not associated 
with prevalent AF.196

•	 In the RECALL prospective registry of AF patients, the most 
common risk factors were hypertension (77.9%), previous 
cardiovascular events (37.3%), and diabetes (30%).198

•	 In a cross-sectional analysis of the ELSA-Brasil cohort study, 
the cardiovascular health score proposed by the American 
Heart Association was not associated with prevalent AF at 
baseline (80/13,141 valid ECGs, 0.8%).204,205

Associated Comorbidities

Atrial fibrillation and other heart diseases
•	 AF is correlated with other concomitant cardiovascular 

diseases. On echocardiogram, AF was associated with 
heart disease (OR 3.9; 95% CI, 2.1 - 7.2, p < 0.001) in 
1,518 patients (mean age, 58±16 years; 66% female) from 
a waiting list for echocardiogram in primary care.206 In a 
study sample of 300 elderly monitored with pacemakers, 
the incidence of AF was 22% in a 435-day follow-up,207 
and, in another sample with patients with pacemakers and 
chronic kidney disease in a 1-year follow-up, the incidence 

of AF reached 85%.208 In another study of 186 patients with 
pacemakers from a single center in Southern Brazil [52% 
women, median age 67 years (IQR 57-76)], the prevalence 
of AF was 25.3%, with an incidence of 5.64 cases/100 
persons-year.209 Among patients with cardiovascular disease 
visiting the emergency department, the prevalence of AF 
was 40% of those with decompensated heart failure210 and 
44% of those with valvular heart disease.211

Perioperative atrial fibrillation and cardiovascular 
surgery 
•	 Of patients undergoing cardiac surgery, 12% to 33% had 

AF in the postoperative period.212-215 Surgeries for valve 
replacement were associated with a higher occurrence 
of AF (31-33%) during hospitalization as compared to 
coronary artery bypass grafting (12-16%). Advanced 
age, mitral valve disease, and no beta-blocker use were 
associated with postoperative AF in valvular surgery.216 

•	 In a multicenter observational study using the REPLICCAR 
II registry including 3,803 patients undergoing coronary 
artery bypass grafting, postoperative AF occurred in 
15.9% of patients. After propensity score matching, 
postoperative AF remained strongly associated with longer 
intensive care unit stay and ventilation time, stroke, and 
infectious complications, such as pneumonia and sepsis. In 
multivariable analysis, acute renal dysfunction and longer 
intensive care unit length of stay were independently 
associated with postoperative AF.217

•	 A quality improvement program on hospital mortality has 
shown to reduce postoperative AF from 4.4% to 1.5%, p 
< 0.0001.181

Atrial fibrillation and Chagas disease
•	 Atrial fibrillation has been consistently associated with ChD 

and increases the risk of death in patients with ChD.218-221 
In a systematic review and meta-analysis, AF prevalence 
was significantly higher in patients with ChD (OR 2.11; 
95% CI, 1.40-3.19).220

•	 In a large sample of 264,324 patients undergoing tele-ECG 
in primary health care units, AF was observed in 5.35% of 
those with ChD and in 1.65% of those without ChD (OR 
3.15; 95% CI, 2.83-3.51), adjusted for age, sex, and self-
reported comorbidities.218

•	 In the Bambuí Cohort Study, 1,462 participants aged ≥ 
60 years (mean age, 69 years; ChD n = 557, 38.1%), 
with baseline ECG, were followed up for 10 years. Atrial 
fibrillation was more frequently observed in subjects 
with ChD [6.1% vs 3.4% (OR 3.43; 95% CI, 1.87-6.32)], 
adjusted for age, sex, and clinical variables, in whom it 
was an independent risk factor for death (HR 2.35; 95% 
CI, 1.53-3.62), adjusted for age, sex, clinical variables, and 
B-type natriuretic peptide (BNP) levels.197

Health Care Utilization and Cost
•	 According to data from the DATASUS, there were 517,432 

hospitalizations for AF from 2008 to 2024, ranging from 
25,283 in 2021 to 32,753 in 2019, just before the COVID-19 

173



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

pandemic, revealing the reduction in hospitalizations for AF 
in the pandemic period. From 2008 to 2024, the total 
cost due to AF hospitalizations after adjusting for Brazilian 
inflation was R$ 458,255,317.81, and, in international 
dollars converted to purchasing power parity (PPP)-adjusted 
2025 US$, $ 149,764,868.64. This scenario reveals that, 
even for values adjusted for inflation, there was a 63% 
increase in costs with AF hospitalizations, corroborating the 
higher number of individuals living with the disease. 

•	 Regarding ablation procedures for AF and atrial flutter 
and using data from the DATASUS, 2,678 procedures 
were performed by the Brazilian Unified Health System 
(SUS) from 2008 to 2024. There was an annual reduction 
in the number of procedures in 2020 and 2021, during 
the COVID-19 pandemic, as compared to 2019 (163 
procedures vs 120 in 2020 and 161 in 2021), with recovery 
in 2022 (234 procedures). After adjusting for Brazilian 
inflation, the cost for AF ablation from 2008 to 2024 was R$ 
22,947,246.74, seven times higher in 2024 as compared 
to 2008. In international dollars converted to PPP-adjusted 
2025 US$, that cost was US$ 6,264,514.68.

Awareness, Treatment, and Control

Anticoagulation
•	 There has been a high variation in the use of anticoagulation 

in patients with AF, from 1.5% to 91%.187,188,222,223 Studies 
with samples from primary care were more likely to have 
low anticoagulation use as compared to samples recruited 
from tertiary centers or cardiologists, as detailed below. In 
primary care centers of 658 municipalities of Minas Gerais 
state, mean anticoagulant use was reported by 1.5%, 
while, in the IMPACT-AF trial, 91% of patients enrolled 
in Brazil (n = 360), mostly on cardiologist care at tertiary 
centers, were on oral anticoagulation at baseline.187,222 In 
a prospective cross-sectional study conducted in primary 
care in Joinville, Brazil, including 1,000 elderly individuals 
(mean age 69±7 years; 57% women), 33% of those 
previously diagnosed were not receiving anticoagulation 
despite clinical indication.190

•	 In the population-based ELSA-Brasil cohort study, from 
185 participants with prevalent AF and a CHA2DS2-VASc 
score ≥ 2, only 20 (10.8%) used anticoagulants. Stroke 
prevention in this group was associated with a higher 
age (1.8% vs 17.7% in those aged ≤ 54 and ≥ 65 years, 
respectively; p = 0.013). A trend towards a reduced 
anticoagulant use was observed in women (7.1% vs. 16.4% 
in women and men, respectively; p = 0.055).184

•	 This sex-specific treatment gap has also been revealed in 
a prospective multicenter registry from private hospitals 
including 1,955 patients presenting with AF to emergency 
departments across 32 tertiary hospitals in Brazil. Men were 
more prevalent (58%) and younger than women (61±17 vs. 
71±15 years), but the latter had higher thromboembolic 
risk (CHA2DS2-VASc score 4 for women vs. 2) and a greater 
indication for anticoagulation, largely driven by older 
age and higher comorbidity burden. However, despite 
guideline indications, a substantial proportion of patients, 

particularly women, were not receiving anticoagulant 
therapy (23% of women vs. 18%).224 

•	 In the RECALL prospective registry of AF patients, the mean 
(standard deviation) CHA2DS2-VASc score was 3.2 (1.6); 
median HAS-BLED score was 2 (2, 3). At baseline, 78% 
of patients were on anticoagulants [62.6% on vitamin K 
antagonists (VKA) and 37.4% on direct oral anticoagulants]. 
The primary reasons for not using an oral anticoagulant 
were physician judgment (24.6%) and difficulty in 
controlling (14.7%) or performing (9.9%) INR.198

•	 Anticoagulation use has been associated with lower risk of 
death in the RECALL prospective registry of patients with 
AF.198 In a cohort of 200 ischemic stroke patients with AF, 
anticoagulant use was inversely associated with all-cause 
mortality (oral anticoagulant time-dependent effect: 
multivariable HR 0.47; 95% CI, 0.30–0.50) and stroke 
mortality (oral anticoagulant time-dependent effect ≥ 6 
months: multivariable OR 0.09; 95% CI, 0.01–0.65).223 

•	 In a prospective cohort including 1,350 patients with AF 
(mean age, 69.2 years; 53.6% women) treated with VKA 
and followed up for a median of 17 months, the annual 
incidence of thromboembolic events and cardiovascular 
death was 4.4%, and major or clinically relevant non-
major bleeding was 3.24%. Previous thromboembolism, 
TTR < 50%, and reduced kidney function (eGFR < 
45 mL/min/1.73 m²) were independent predictors of 
thromboembolic events and cardiovascular death. Prior 
bleeding and the presence of mechanical valve prosthesis 
were independently associated with bleeding events. The 
composite outcome of thromboembolic and bleeding 
events occurred at a rate of 8.7% per year and was 
associated with prior bleeding, poor anticoagulation control 
(TTR < 41%), and left atrial enlargement (>44 mm).225

•	 The quality of warfarin therapy has been evaluated using 
the parameter TTR in different samples in Brazil. The 
TTR of anticoagulation for AF has ranged from 31% to 
67% in studies.193,217,218-221 In a single-center experience, 
anticoagulation delivered by a dedicated clinic, run by a 
multidisciplinary team of hematologists and pharmacists, was 
able to improve TTR in a population with low literacy being 
cared in the SUS.226 

Rhythm or rate control (medication, cardioversion, 
catheter ablation)
•	 A cross-sectional study with 167 AF patients has found 

that rate control was more common than rhythm control 
as treatment strategy (79% vs. 21%; p < 0.001).227 

•	 Data from 125 primary care centers have shown that, of 
301 patients with AF, 91 (30.2%) were receiving neither 
rate nor rhythm control therapy. Of the remaining, 70% 
used only rate control agents and 30% used at least one 
antiarrhythmic drug.188

•	 In the RECALL prospective registry of patients with AF, 4.4% 
had a history of previous AF ablation, 0.9% atrioventricular 
node ablation with pacemaker implantation, and 25.2% 
had a previous cardioversion. Nearly 30% used an 
antiarrhythmic drug for rhythm control, led by amiodarone. 
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For heart rate control, 69.5% used beta-blockers, 25.7% 
were receiving non-dihydropyridine calcium channel 
blockers, and 15.8% were on digitalis.198

Impact of the Covid-19 Pandemic
•	 There was a reduction in AF hospitalizations and 

procedures during the pandemic period, in 2020 and 
2021. This reduction was probably related to indirect 
effects of the pandemic, when there was a decrease in 
cardiovascular hospitalizations in general, in Brazil and 
worldwide, because elective procedures were postponed, 
contact with health system was avoided, and cardiovascular 
care was disrupted.151,228,229 From 2022 onwards, there was 
a return to the previous trends.

Future Research
•	 Data from population-based cohort studies regarding AF 

incidence and determinants in Brazil are underway. 

•	 Screening of AF in population-based or selected 
populations using ECG or devices, including wearables 
and longer duration patches, should bring information 
on the relevance of including this strategy in primary 
care or specialized centers.

•	 Studies using artificial intelligence algorithms to predict 
AF from ECGs have been developed, including some 
derived from Brazilian data.230,231 These artificial 
intelligence algorithms may be a tool to improve AF 
risk stratification and personalize screening strategies 
according to risk.

•	 Strategies to reduce gaps in AF treatment must be 
developed, including evaluating the cost-effectiveness of 
incorporating direct oral anticoagulants into the public 
health system.

•	 Implementation strategies to enhance anticoagulation 
use among patients with AF should be encouraged, 
particularly in primary care settings. 
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Table 6.1 – Number and all-age and age-standardized rates of death, DALYs, and prevalence of atrial fibrillation, by age 
groups, in Brazil, in 1990 and 2023, and the percent change of rates in the period

Age group Variable Location 1990_Number
(95% UI)

1990_Rate
(95% UI)

2023_Number
(95% UI)

2023_Rate
(95% UI)

Percent change 
((95% UI)

15-49 years Deaths Brazil 42,1 (37,3; 46,2) 0,1 (0,0; 0,1)
125,7 (118,4; 

133,7)
0,1 (0,1; 0,1)

108,9 (86,4; 
138,5)

50-69 years Deaths Brazil
309,0 (288,0; 

329,0)
2,0 (1,8; 2,1)

1.153,8 (1.100,0; 
1.217,9)

2,6 (2,5; 2,8)
34,6 (24,8; 

45,1)

70+ years Deaths Brazil
2.242,1 (1.958,9; 

2.459,2)
52,4 (45,8; 

57,5)
11.138,3 (9.080,0; 

12.453,9)
73,5 (59,9; 

82,1)
40,1 (27,7; 

52,6)

All ages Deaths Brazil
2.593,1 (2.302,4; 

2.825,7)
1,7 (1,5; 1,9)

12.417,7 (10.322,5; 
13.781,7)

5,9 (4,9; 6,5)
237,2 (208,0; 

266,9)

Age-
standardized

Deaths Brazil 4,7 (4,0; 5,2) 5,0 (4,1; 5,5) 6,6 (-1,5; 14,6)

< 5 yeras DALYs Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

5-14 years DALYs Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

15-49 years DALYs Brazil
7.024,2 (4.786,3; 

10.163,7)
9,1 (6,2; 13,2)

16.761,6 (11.953,0; 
23.540,8)

15,3 (10,9; 
21,4)

66,9 (54,9; 
82,2)

50-69 years DALYs Brazil
32.796,4 
(24.274,4; 
46.748,7)

208,4 (154,2; 
297,0)

100.420,8 
(75.697,2; 
141.339,9)

229,9 (173,3; 
323,6)

10,3 (6,0; 15,7)

70+ years DALYs Brazil
49.432,0 
(39.841,3; 
61.253,5)

1.156,3 (932,0; 
1.432,8)

207.466,2 
(171.339,5; 
254.755,7)

1.368,3 
(1.130,0; 
1.680,2)

18,3 (11,2; 
25,4)

All ages DALYs Brazil
89.252,6 
(70.854,7; 
116.534,6)

59,8 (47,4; 
78,0)

324.648,6 
(261.940,9; 
415.784,8)

153,1 (123,5; 
196,1)

156,1 (143,9; 
173,4)

Age-
standardized

DALYs Brazil
120,4 (97,6; 

153,7)
125,7 (101,6; 

160,2)
4,4 (0,4; 8,8)

<5 years Prevalence Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

5-14 years Prevalence Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

15-49 years Prevalence Brazil
61.896,7 
(37.511,1; 
92.289,4)

80,5 (48,8; 
120,1)

134.528,7 
(81.818,1; 
201.406,7)

122,4 (74,5; 
183,3)

52,0 (47,3; 
57,1)

50-69 years Prevalence Brazil
301.271,3 
(218.664,7; 
411.444,2)

1.914,0 
(1.389,2; 
2.613,9)

857.033,6 
(623.327,1; 
1.187.036,2)

1.962,2 
(1.427,1; 
2.717,7)

2,5 (0,3; 4,4)

70+ years Prevalence Brazil
304.765,0 
(222.820,9; 
410.471,7)

7.129,0 
(5.212,2; 
9.601,6)

1.127.387,7 
(830.535,5; 
1.486.870,5)

7.435,3 
(5.477,5; 
9.806,1)

4,3 (0,9; 8,2)

All ages Prevalence Brazil
667.933,1 
(516.033,2; 
846.711,5)

447,3 (345,6; 
567,0)

2.118.950,1 
(1.636.171,8; 
2.647.772,3)

999,1 (771,5; 
1.248,5)

123,4 (115,8; 
131,0)

Age-
standardized

Prevalence Brazil
812,7 (630,1; 

1.017,6)
806,2 (623,0; 

999,4)
-0,8 (-2,3; 0,5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 6.2 – Number of cases and age-standardized prevalence rates of atrial fibrillation, by sex, in 1990 and 2023, in Brazil, 
Brazilian regions, and Federative Units, and the percent change of rates

Location 1990_Number
(95% UI)

1990_Rate
(95% UI)

2023_Number
(95% UI)

2023_Rate  
(95% UI)

Percent change  
(95% UI) Sex

Brazil
372.376,6 
(287.440,9; 
470.590,3)

978,5 (757,6; 
1.221,4)

1.132.497,7 
(871.025,7; 
1.424.654,8)

981,1 (755,7; 
1.219,2)

0,3 (-1,6; 2,1) Male

North region
17.056,0 (13.161,5; 

21.853,4)
934,6 (724,8; 

1.168,1)
69.556,5 (53.463,2; 

89.361,4)
946,8 (720,6; 

1.195,4)
1,3 (-2,6; 5,4) Male

Acre
792,8 (600,0; 

1.008,4)
946,2 (719,8; 

1.190,8)
3.100,8 (2.362,1; 

3.946,3)
954,9 (729,2; 

1.219,3)
0,9 (-6,3; 6,6) Male

Amapá
386,0 (294,4; 

498,6)
929,2 (715,6; 

1.177,6)
2.407,0 (1.841,0; 

3.136,9)
935,6 (710,3; 

1.198,5)
0,7 (-5,2; 9,3) Male

Amazonas
3.341,5 (2.564,5; 

4.344,3)
954,0 (733,3; 

1.201,0)
13.671,7 (10.503,7; 

17.592,5)
955,9 (733,3; 

1.204,7)
0,2 (-6,1; 7,5) Male

Pará
8.742,1 (6.731,1; 

11.120,2)
934,0 (726,4; 

1.174,8)
33.328,9 (25.550,8; 

42.815,8)
945,2 (723,2; 

1.201,5)
1,2 (-5,4; 7,9) Male

Rondônia
1.799,3 (1.405,2; 

2.362,4)
933,4 (721,7; 

1.194,9)
7.738,6 (5.952,0; 

9.846,8)
963,1 (733,4; 

1.211,8)
3,2 (-4,3; 10,0) Male

Roraima
278,4 (213,1; 

360,5)
940,0 (723,3; 

1.197,4)
1.992,1 (1.516,7; 

2.614,4)
955,9 (733,9; 

1.207,8)
1,7 (-4,7; 8,3) Male

Tocantins
1.716,0 (1.299,2; 

2.249,2)
897,0 (689,1; 

1.154,4)
7.317,5 (5.730,9; 

9.230,9)
919,6 (719,8; 

1.156,4)
2,5 (-3,5; 10,6) Male

Northeast 
region

106.720,6 
(82.532,4; 
134.735,8)

951,9 (743,2; 
1.197,5)

282.465,5 
(217.958,3; 
354.806,5)

958,1 (738,1; 
1.196,9)

0,6 (-1,5; 2,8) Male

Alagoas
5.780,5 (4.462,4; 

7.363,5)
969,0 (761,9; 

1.224,5)
14.593,0 (11.290,1; 

18.525,7)
977,6 (758,3; 

1.242,0)
0,9 (-4,4; 6,0) Male

Bahia
28.959,9 (22.396,1; 

36.476,7)
972,8 (757,4; 

1.225,5)
80.344,0 (62.484,2; 

101.478,2)
983,0 (762,9; 

1.242,3)
1,0 (-4,3; 6,3) Male

Ceará
16.799,8 (12.997,2; 

21.236,2)
945,8 (732,3; 

1.187,2)
45.851,6 (36.126,0; 

57.812,8)
942,0 (739,8; 

1.189,2)
-0,4 (-6,4; 5,4) Male

Maranhão
10.261,6 (7.916,0; 

13.119,8)
915,1 (711,7; 

1.158,6)
29.283,8 (22.693,0; 

37.128,2)
914,6 (706,4; 

1.152,0)
-0,1 (-8,1; 5,9) Male

Paraíba
9.884,8 (7.663,5; 

12.728,2)
952,9 (742,5; 

1.210,8)
21.480,7 (16.712,2; 

27.257,7)
959,4 (745,0; 

1.208,4)
0,7 (-5,4; 7,6) Male

Pernambuco
18.612,3 (14.224,1; 

23.947,7)
949,7 (733,9; 

1.206,1)
44.711,7 (34.459,1; 

56.021,8)
955,6 (730,6; 

1.191,6)
0,6 (-6,2; 7,5) Male

Piaui
5.937,4 (4.584,2; 

7.569,1)
920,0 (719,4; 

1.174,5)
17.505,9 (13.334,1; 

22.568,5)
930,7 (707,9; 

1.196,8)
1,2 (-5,7; 7,4) Male

Rio Grande do 
Norte

6.953,1 (5.430,1; 
8.907,9)

951,5 (747,1; 
1.207,7)

17.932,4 (13.877,9; 
22.657,6)

965,0 (744,7; 
1.214,6)

1,4 (-4,4; 9,9) Male

Sergipe
3.531,2 (2.707,3; 

4.476,8)
961,5 (741,4; 

1.210,5)
10.762,4 (8.196,4; 

13.623,5)
988,6 (750,9; 

1.260,1)
2,8 (-3,7; 8,8) Male

Southeast 
region

169.394,6 
(130.065,0; 
214.584,5)

995,7 (765,0; 
1.245,1)

516.610,9 
(397.793,5; 
646.841,2)

996,5 (769,0; 
1.236,5)

0,1 (-3,3; 3,7) Male

Espírito Santo
6.311,6 (4.917,0; 

8.045,0)
967,6 (747,5; 

1.217,0)
22.354,9 (17.102,7; 

28.427,5)
981,0 (749,8; 

1.239,8)
1,4 (-5,5; 8,1) Male
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Minas Gerais
40.398,2 (30.981,0; 

51.151,6)
967,8 (743,1; 

1.221,5)

129.227,2 
(99.905,0; 
164.146,9)

971,4 (749,2; 
1.227,5)

0,4 (-6,8; 8,4) Male

Rio de Janeiro
37.406,8 (28.639,3; 

49.128,6)
985,5 (774,6; 

1.262,3)
96.753,6 (74.538,9; 

122.605,5)
978,0 (757,0; 

1.234,8)
-0,8 (-8,8; 6,1) Male

São Paulo
85.278,0 (65.435,4; 

107.494,6)

1.016,7 
(778,5; 
1.269,2)

268.275,1 
(205.254,3; 
340.790,1)

1.017,5 (779,4; 
1.289,5)

0,1 (-6,0; 6,9) Male

South region
60.450,4 (46.408,4; 

76.651,5)

1.004,0 
(777,9; 
1.257,9)

184.269,1 
(142.040,8; 
234.605,2)

996,5 (767,5; 
1.247,3)

-0,7 (-4,3; 3,2) Male

Paraná
21.800,3 (16.743,9; 

27.680,3)
987,7 (764,6; 

1.240,3)
67.770,2 (52.174,1; 

87.547,6)
994,0 (761,8; 

1.267,3)
0,6 (-6,3; 8,6) Male

Rio Grande 
do Sul

27.624,6 (21.044,7; 
34.839,3)

1.019,7 
(783,1; 
1.280,4)

73.929,3 (56.605,0; 
93.238,8)

997,1 (767,4; 
1.248,3)

-2,2 (-8,6; 4,9) Male

Santa Catarina
11.025,5 (8.364,7; 

14.102,9)
998,5 (777,6; 

1.254,5)
42.569,7 (32.434,5; 

55.009,6)
999,6 (775,5; 

1.275,0)
0,1 (-7,6; 5,8) Male

West-Central 
region

18.754,9 (14.422,4; 
24.295,0)

950,3 (739,4; 
1.206,5)

79.595,7 (61.832,5; 
100.729,3)

962,9 (750,3; 
1.202,2)

1,3 (-2,1; 4,0) Male

Distrito 
Federal

2.332,6 (1.765,3; 
3.001,4)

953,2 (738,6; 
1.199,3)

12.815,1 (9.964,7; 
16.477,9)

974,4 (760,9; 
1.234,7)

2,2 (-3,4; 8,3) Male

Goiás
8.740,0 (6.671,2; 

11.238,9)
946,3 (730,6; 

1.199,5)
35.349,2 (27.328,9; 

44.806,6)
953,1 (745,2; 

1.203,1)
0,7 (-5,7; 7,0) Male

Mato Grosso
3.613,0 (2.804,0; 

4.668,1)
939,2 (730,2; 

1.177,9)
16.971,3 (12.998,0; 

21.487,6)
964,6 (736,3; 

1.210,4)
2,7 (-4,1; 9,6) Male

Mato Grosso 
do Sul

4.069,4 (3.093,6; 
5.196,8)

967,0 (752,0; 
1.224,4)

14.460,2 (11.130,2; 
18.256,4)

975,5 (753,6; 
1.225,2)

0,9 (-4,8; 7,9) Male

Brazil
295.556,5 
(228.399,1; 
373.999,7)

672,9 (521,6; 
850,6)

986.452,3 
(763.459,6; 
1.242.458,9)

668,3 (516,9; 
841,2)

-0,7 (-2,7; 1,3) Female

North region
11.464,2 (8.866,6; 

14.503,5)
644,0 (499,1; 

813,1)
50.909,1 (39.317,6; 

64.854,3)
644,4 (496,5; 

813,9)
0,1 (-3,4; 3,4) Female

Acre
448,4 (343,6; 

566,8)
650,2 (494,3; 

809,3)
2.246,7 (1.742,4; 

2.827,9)
651,2 (500,8; 

826,7)
0,2 (-5,6; 6,6) Female

Amapá
325,4 (242,2; 

410,5)
641,1 (481,8; 

809,3)
1.803,6 (1.393,7; 

2.264,3)
638,9 (489,0; 

815,5)
-0,3 (-6,6; 7,3) Female

Amazonas
2.287,8 (1.735,4; 

2.913,9)
654,7 (496,1; 

836,0)
10.373,7 (7.962,9; 

13.186,8)
651,2 (497,6; 

830,2)
-0,5 (-6,4; 5,7) Female

Pará
6.321,2 (4.895,2; 

7.962,8)
644,8 (499,0; 

809,3)
24.860,1 (19.201,7; 

31.765,9)
643,4 (495,4; 

812,3)
-0,2 (-5,7; 5,4) Female

Rondônia
901,8 (691,8; 

1.169,2)
642,9 (493,5; 

813,2)
5.296,2 (4.035,5; 

6.688,0)
653,7 (495,3; 

829,1)
1,7 (-3,6; 8,4) Female

Roraima
142,5 (108,2; 

182,7)
647,1 (494,4; 

822,8)
1.331,6 (1.004,3; 

1.701,8)
649,7 (494,3; 

821,1)
0,4 (-4,8; 6,1) Female

Tocantins
1.037,1 (781,5; 

1.342,3)
615,7 (467,4; 

784,2)
4.997,3 (3.792,1; 

6.332,6)
624,3 (471,7; 

796,4)
1,4 (-4,7; 7,5) Female

Northeast 
region

82.833,7 (63.666,5; 
105.278,9)

653,6 (502,7; 
823,9)

244.980,8 
(189.542,9; 
307.711,8)

654,5 (504,6; 
824,4)

0,1 (-1,9; 2,8) Female
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Alagoas
4.368,7 (3.316,1; 

5.532,9)
662,8 (502,5; 

840,0)
12.903,0 (9.854,5; 

16.576,0)
670,5 (509,7; 

866,0)
1,2 (-5,4; 9,4) Female

Bahia
22.864,3 (17.313,7; 

29.177,2)
666,7 (503,2; 

848,3)
67.957,6 (52.904,5; 

85.365,4)
669,1 (518,2; 

843,0)
0,4 (-5,5; 6,0) Female

Ceará
12.960,7 (9.998,2; 

16.370,2)
649,8 (501,4; 

813,3)
39.905,9 (30.559,0; 

49.993,6)
646,1 (492,4; 

815,7)
-0,6 (-7,1; 4,6) Female

Maranhão
7.498,5 (5.647,1; 

9.616,0)
629,8 (475,2; 

799,4)
23.030,9 (17.719,7; 

29.052,6)
623,3 (478,4; 

788,4)
-1,0 (-6,7; 6,0) Female

Paraíba
7.531,9 (5.813,5; 

9.726,7)
653,9 (506,3; 

836,2)
19.633,4 (14.911,1; 

24.717,3)
658,9 (497,5; 

836,1)
0,8 (-5,5; 8,0) Female

Pernambuco
15.222,4 (11.603,0; 

19.300,0)
651,2 (499,3; 

819,4)
41.683,9 (31.934,9; 

53.337,6)
650,7 (498,2; 

832,6)
-0,1 (-5,9; 6,6) Female

Piaui
4.345,8 (3.304,3; 

5.529,8)
632,3 (483,0; 

800,7)
14.418,1 (11.071,5; 

18.243,1)
635,4 (487,7; 

806,6)
0,5 (-5,4; 6,9) Female

Rio Grande do 
Norte

5.284,6 (4.096,5; 
6.772,7)

655,0 (508,7; 
837,9)

15.902,1 (12.245,0; 
20.533,7)

661,2 (507,8; 
853,4)

1,0 (-5,4; 8,3) Female

Sergipe
2.756,8 (2.131,5; 

3.510,2)
660,8 (514,6; 

834,3)
9.545,9 (7.245,7; 

12.100,7)
674,6 (510,5; 

858,0)
2,1 (-3,9; 9,3) Female

Southeast 
region

140.957,3 
(108.774,4; 
178.770,6)

682,4 (528,5; 
863,1)

467.138,2 
(361.317,3; 
591.246,5)

677,1 (524,3; 
855,7)

-0,8 (-4,1; 2,7) Female

Espírito Santo
4.631,9 (3.529,2; 

5.883,1)
664,1 (502,5; 

836,9)
18.870,4 (14.522,3; 

24.195,8)
667,6 (513,6; 

854,2)
0,5 (-6,8; 7,0) Female

Minas Gerais
32.218,9 (24.510,2; 

40.841,4)
664,3 (504,8; 

837,6)

108.991,4 
(83.370,2; 
137.354,7)

660,1 (503,8; 
832,1)

-0,6 (-6,4; 5,8) Female

Rio de Janeiro
34.155,3 (26.154,8; 

43.730,2)
673,4 (520,7; 

850,7)
94.642,4 (73.156,9; 

119.649,2)
666,5 (515,1; 

841,1)
-1,0 (-6,8; 5,1) Female

São Paulo
69.951,2 (53.562,7; 

88.784,2)
697,2 (539,1; 

879,2)

244.634,1 
(186.749,2; 
310.163,0)

690,0 (527,7; 
877,4)

-1,0 (-7,0; 4,4) Female

South region
48.045,9 (36.894,3; 

60.629,2)
692,5 (532,6; 

870,5)

160.146,3 
(123.048,7; 
202.965,3)

677,8 (522,7; 
855,8)

-2,1 (-7,0; 1,9) Female

Paraná
15.464,5 (11.809,3; 

19.737,5)
681,6 (523,6; 

860,1)
57.216,5 (44.278,5; 

72.749,0)
673,4 (523,1; 

854,1)
-1,2 (-7,9; 5,9) Female

Rio Grande 
do Sul

24.034,3 (18.480,9; 
30.544,6)

700,8 (536,0; 
892,8)

66.986,3 (51.653,2; 
85.938,5)

679,0 (523,8; 
872,9)

-3,1 (-9,5; 4,2) Female

Santa Catarina
8.547,1 (6.491,6; 

10.897,7)
688,6 (525,6; 

880,2)
35.943,5 (27.588,6; 

45.575,3)
682,6 (525,6; 

868,8)
-0,9 (-7,3; 6,1) Female

West-Central 
region

12.255,3 (9.485,0; 
15.616,7)

655,2 (504,5; 
821,8)

63.277,9 (49.191,0; 
80.701,9)

655,6 (507,1; 
827,9)

0,1 (-3,2; 2,9) Female

Distrito 
Federal

1.923,3 (1.467,6; 
2.434,8)

655,8 (500,0; 
832,1)

11.878,8 (9.135,7; 
15.085,1)

664,1 (510,7; 
834,8)

1,3 (-4,5; 7,6) Female

Goiás
5.762,2 (4.355,8; 

7.237,7)
652,3 (499,1; 

816,5)
28.007,7 (21.426,1; 

35.662,4)
649,3 (494,9; 

827,9)
-0,5 (-5,9; 4,9) Female

Mato Grosso
1.994,3 (1.527,6; 

2.553,6)
647,6 (495,6; 

824,9)
12.029,7 (9.174,5; 

15.328,0)
657,3 (501,8; 

830,5)
1,5 (-4,4; 8,2) Female

Mato Grosso 
do Sul

2.575,5 (1.977,4; 
3.243,6)

667,3 (511,4; 
844,4)

11.361,7 (8.688,7; 
14.362,4)

660,7 (504,8; 
830,5)

-1,0 (-6,5; 5,2) Female
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Brazil
667.933,1 
(516.033,2; 
846.711,5)

812,7 (630,1; 
1.017,6)

2.118.950,1 
(1.636.171,8; 
2.647.772,3)

806,2 (623,0; 
999,4)

-0,8 (-2,3; 0,5) Both

North region
28.520,2 (22.161,9; 

36.414,7)
787,6 (611,4; 

982,5)

120.465,6 
(92.586,7; 
154.057,6)

789,2 (604,4; 
991,8)

0,2 (-2,8; 3,2) Both

Acre
1.241,2 (933,7; 

1.572,9)
812,2 (618,5; 

1.019,1)
5.347,4 (4.109,6; 

6.758,8)
797,7 (611,1; 

1.009,6)
-1,8 (-6,5; 2,5) Both

Amapá
711,4 (548,5; 

907,5)
769,6 (591,0; 

969,7)
4.210,6 (3.211,2; 

5.426,5)
779,4 (590,1; 

987,9)
1,3 (-3,0; 5,4) Both

Amazonas
5.629,3 (4.342,9; 

7.188,7)
801,6 (615,4; 

1.006,2)
24.045,3 (18.541,3; 

30.753,3)
793,8 (604,3; 

999,6)
-1,0 (-6,1; 3,4) Both

Pará
15.063,3 (11.691,3; 

19.075,7)
783,4 (611,0; 

978,3)
58.189,0 (44.863,2; 

74.623,2)
786,7 (604,1; 

996,7)
0,4 (-4,4; 5,2) Both

Rondônia
2.701,1 (2.086,1; 

3.530,3)
806,8 (624,1; 

1.032,2)
13.034,7 (9.949,0; 

16.534,8)
806,9 (613,4; 

1.015,3)
0,0 (-5,5; 4,5) Both

Roraima
420,9 (321,5; 

543,1)
808,0 (623,9; 

1.023,8)
3.323,7 (2.547,7; 

4.306,0)
802,8 (620,5; 

1.014,4)
-0,6 (-5,2; 3,4) Both

Tocantins
2.753,0 (2.087,7; 

3.607,6)
759,2 (584,7; 

959,8)
12.314,8 (9.546,8; 

15.704,4)
771,3 (595,7; 

974,2)
1,6 (-2,7; 6,9) Both

Northeast 
region

189.554,4 
(147.153,3; 
239.985,6)

792,6 (618,2; 
996,2)

527.446,3 
(408.158,9; 
659.544,4)

789,2 (608,7; 
985,5)

-0,4 (-1,9; 1,2) Both

Alagoas
10.149,2 (7.883,2; 

12.912,1)
806,4 (629,5; 

1.012,8)
27.496,0 (21.179,3; 

35.061,0)
804,5 (618,6; 

1.022,1)
-0,2 (-4,5; 4,4) Both

Bahia
51.824,3 (39.733,2; 

65.693,0)
807,9 (621,2; 

1.017,6)

148.301,6 
(116.628,3; 
185.493,8)

810,5 (633,6; 
1.015,6)

0,3 (-3,1; 4,1) Both

Ceará
29.760,5 (23.049,7; 

37.367,7)
788,4 (612,2; 

984,5)
85.757,5 (66.755,1; 

107.687,6)
777,5 (603,2; 

980,1)
-1,4 (-6,1; 2,6) Both

Maranhão
17.760,1 (13.654,4; 

22.554,0)
766,4 (591,3; 

972,9)
52.314,7 (40.226,4; 

65.281,3)
758,7 (582,5; 

953,1)
-1,0 (-6,0; 3,4) Both

Paraíba
17.416,7 (13.529,3; 

22.330,2)
794,5 (623,5; 

1.003,0)
41.114,1 (31.487,5; 

51.949,9)
789,6 (603,7; 

998,6)
-0,6 (-4,6; 3,4) Both

Pernambuco
33.834,7 (25.876,4; 

42.804,5)
786,2 (605,5; 

995,7)
86.395,6 (66.054,8; 

109.196,0)
779,9 (595,1; 

984,0)
-0,8 (-5,2; 4,0) Both

Piaui
10.283,2 (7.924,2; 

12.961,3)
770,6 (597,9; 

975,5)
31.924,0 (24.436,0; 

40.362,8)
770,0 (588,8; 

973,6)
-0,1 (-4,4; 4,1) Both

Rio Grande do 
Norte

12.237,7 (9.551,9; 
15.687,0)

795,0 (622,5; 
1.014,5)

33.834,5 (26.021,6; 
42.652,1)

794,8 (608,1; 
1.001,6)

0,0 (-4,9; 5,9) Both

Sergipe
6.288,0 (4.892,5; 

7.970,4)
801,2 (625,4; 

1.009,1)
20.308,3 (15.400,2; 

25.927,1)
811,2 (614,7; 

1.029,5)
1,2 (-3,1; 5,5) Both

Southeast 
region

310.352,0 
(238.135,9; 
392.498,3)

821,2 (633,6; 
1.029,3)

983.749,1 
(759.928,1; 
1.229.887,4)

815,0 (630,9; 
1.017,7)

-0,7 (-4,0; 1,9) Both

Espírito Santo
10.943,5 (8.413,0; 

13.782,6)
809,4 (623,1; 

1.011,4)
41.225,4 (31.631,5; 

52.810,1)
807,8 (620,6; 

1.033,7)
-0,2 (-5,3; 4,8) Both

Minas Gerais
72.617,1 (55.873,0; 

91.531,4)
802,6 (613,9; 

1.015,6)

238.218,6 
(183.198,1; 
299.175,2)

800,0 (612,8; 
1.001,9)

-0,3 (-5,1; 4,2) Both
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Rio de Janeiro
71.562,2 (55.122,0; 

92.671,9)
804,0 (632,2; 

1.019,7)

191.396,0 
(148.710,0; 
241.039,8)

795,8 (621,0; 
998,6)

-1,0 (-6,4; 3,2) Both

São Paulo
155.229,2 
(117.667,5; 
195.471,8)

839,6 (640,6; 
1.055,0)

512.909,2 
(393.263,3; 
646.858,6)

830,3 (638,3; 
1.045,5)

-1,1 (-6,3; 2,6) Both

South region
108.496,3 
(83.717,5; 
137.557,0)

834,4 (645,4; 
1.044,7)

344.415,4 
(265.352,7; 
437.951,4)

818,1 (630,2; 
1.030,6)

-2,0 (-4,3; 0,8) Both

Paraná
37.264,9 (28.751,9; 

47.289,3)
830,2 (638,8; 

1.043,7)

124.986,7 
(96.714,6; 
158.934,3)

816,2 (631,0; 
1.028,6)

-1,7 (-6,5; 3,5) Both

Rio Grande 
do Sul

51.658,9 (39.806,9; 
65.356,3)

838,6 (648,5; 
1.058,5)

140.915,6 
(108.827,0; 
177.926,9)

816,9 (632,5; 
1.032,2)

-2,6 (-7,2; 1,7) Both

Santa Catarina
19.572,5 (15.065,5; 

24.906,8)
831,6 (645,9; 

1.046,9)
78.513,1 (60.190,3; 

100.269,4)
823,4 (632,2; 

1.046,1)
-1,0 (-5,3; 3,0) Both

West-Central 
region

31.010,3 (23.989,2; 
40.130,8)

804,2 (624,1; 
1.010,6)

142.873,7 
(111.524,3; 
180.677,4)

796,7 (621,7; 
999,1)

-0,9 (-3,4; 0,8) Both

Distrito 
Federal

4.255,9 (3.250,6; 
5.485,2)

784,5 (609,9; 
991,8)

24.693,9 (19.262,0; 
31.311,8)

794,8 (618,8; 
1.015,0)

1,3 (-2,0; 4,8) Both

Goiás
14.502,2 (11.201,1; 

18.734,6)
800,6 (618,1; 

1.006,6)
63.356,9 (48.917,1; 

80.080,2)
789,2 (614,4; 

1.000,6)
-1,4 (-6,5; 2,2) Both

Mato Grosso
5.607,3 (4.340,8; 

7.199,9)
807,0 (625,0; 

1.012,3)
29.001,0 (22.474,8; 

36.752,9)
806,7 (624,0; 

1.014,1)
0,0 (-5,4; 4,6) Both

Mato Grosso 
do Sul

6.644,9 (5.123,6; 
8.467,8)

821,6 (637,0; 
1.037,9)

25.821,9 (20.152,8; 
32.625,9)

806,2 (628,9; 
1.008,4)

-1,9 (-5,7; 2,1) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 6.3 – Number of deaths and age-standardized mortality rates of atrial fibrillation, by sex, in 1990 and 2023, in Brazil, 
Brazilian regions, and Federative Units, and the percent change of rates

Location 1990_Number
(95% UI)

1990_Rate
(95% UI)

2023_Number
(95% UI)

2023_Rate
(95% UI)

Percent change 
(95% UI) Sex

Brazil
1.115,1 (996,8; 

1.229,4)
4,7 (4,1; 5,2)

5.104,4 (4.465,4; 
5.633,6)

5,2 (4,5; 5,8) 12,2 (1,4; 23,2) Male

North region 43,5 (38,7; 48,4) 4,4 (3,9; 5,0) 315,6 (277,0; 350,6) 5,5 (4,8; 6,1) 23,9 (11,0; 39,7) Male

Acre 2,1 (1,9; 2,5) 4,5 (3,8; 5,1) 13,0 (10,8; 15,5) 5,0 (4,1; 6,1) 13,0 (-9,1; 40,7) Male

Amapá 1,3 (1,1; 1,5) 4,8 (4,1; 5,7) 11,0 (9,1; 13,0) 5,6 (4,6; 6,7) 15,6 (-7,4; 42,5) Male

Amazonas 8,9 (7,7; 10,1) 4,9 (4,1; 5,8) 63,1 (53,6; 74,7) 6,0 (5,1; 7,2) 22,3 (2,2; 48,4) Male

Pará 23,0 (20,1; 25,8) 4,0 (3,5; 4,6) 146,9 (124,1; 167,8) 5,2 (4,4; 6,0) 28,9 (9,7; 52,9) Male

Rondônia 4,1 (3,7; 4,7) 5,3 (4,6; 6,2) 38,2 (32,0; 43,8) 6,1 (5,0; 7,0) 14,4 (-5,7; 41,3) Male

Roraima 0,5 (0,4; 0,6) 4,9 (4,1; 5,7) 6,5 (5,5; 7,8) 5,8 (4,9; 6,9) 18,8 (-4,5; 47,5) Male

Tocantins 3,5 (3,1; 4,0) 8,1 (6,8; 9,6) 36,9 (30,5; 44,0) 5,3 (4,4; 6,4) -34,6 (-48,3; -17,6) Male

Northeast 
region

359,3 (306,3; 414,5) 4,5 (3,8; 5,3)
1.346,1 (1.144,4; 

1.545,3)
4,9 (4,2; 5,6) 9,0 (-7,8; 28,9) Male

Alagoas 19,2 (16,9; 22,2) 4,7 (4,1; 5,6) 70,0 (58,9; 80,8) 5,7 (4,8; 6,7) 21,0 (-1,7; 46,9) Male

Bahia 97,0 (81,0; 112,7) 4,5 (3,8; 5,3) 380,9 (321,8; 434,9) 4,9 (4,2; 5,6) 8,6 (-8,2; 29,0) Male

Ceará 60,4 (50,6; 70,7) 4,9 (4,1; 5,9) 215,5 (181,0; 246,3) 4,5 (3,8; 5,2) -8,1 (-22,4; 10,3) Male

Maranhão 20,7 (16,4; 26,5) 2,7 (2,1; 3,6) 145,8 (119,2; 176,0) 5,3 (4,3; 6,5) 94,1 (44,1; 161,2) Male

Paraíba 37,5 (31,8; 44,4) 4,8 (4,0; 5,8) 107,8 (90,5; 128,5) 5,2 (4,3; 6,2) 8,0 (-14,4; 35,4) Male

Pernambuco 64,7 (56,3; 74,1) 4,8 (4,1; 5,6) 191,7 (166,6; 220,4) 4,8 (4,1; 5,5) -1,6 (-17,3; 15,4) Male

Piaui 18,7 (15,4; 23,0) 4,2 (3,3; 5,3) 92,5 (73,7; 112,7) 5,2 (4,1; 6,3) 24,8 (-7,3; 60,6) Male

Rio Grande do 
Norte

26,4 (22,1; 31,4) 4,6 (3,8; 5,6) 89,5 (73,6; 108,2) 5,0 (4,1; 6,0) 8,2 (-16,3; 40,1) Male

Sergipe 14,7 (12,6; 17,1) 4,8 (4,1; 5,7) 52,3 (42,4; 61,9) 5,6 (4,5; 6,7) 16,1 (-5,5; 41,2) Male

Southeast 
region

488,7 (441,1; 537,7) 4,7 (4,2; 5,3)
2.275,4 (2.005,1; 

2.523,8)
5,2 (4,6; 5,8) 11,5 (-0,4; 23,7) Male

Espírito Santo 20,1 (17,4; 22,6) 4,6 (3,9; 5,1) 97,4 (81,7; 113,7) 5,1 (4,3; 6,0) 12,6 (-4,7; 31,1) Male

Minas Gerais 126,8 (113,3; 140,7) 4,7 (4,1; 5,3) 641,5 (562,5; 723,2) 5,4 (4,7; 6,1) 14,4 (1,5; 30,0) Male

Rio de Janeiro 107,8 (95,9; 119,2) 4,7 (4,1; 5,3) 425,6 (365,4; 481,5) 5,2 (4,4; 6,0) 11,5 (-3,3; 27,3) Male

São Paulo 234,0 (210,3; 257,5) 4,7 (4,1; 5,3)
1.110,9 (977,3; 

1.235,2)
5,2 (4,5; 5,8) 9,7 (-2,4; 22,3) Male

South region 175,6 (158,6; 193,0) 5,1 (4,5; 5,7) 827,9 (728,5; 924,8) 5,8 (5,0; 6,5) 13,7 (-0,7; 29,1) Male

Paraná 61,9 (54,8; 67,6) 4,8 (4,2; 5,4) 315,0 (276,9; 356,5) 5,8 (5,0; 6,6) 19,5 (1,8; 37,6) Male

Rio Grande do 
Sul

83,0 (74,9; 91,9) 5,4 (4,7; 6,1) 345,8 (302,6; 392,7) 5,9 (5,1; 6,7) 8,8 (-6,9; 26,3) Male

Santa Catarina 30,8 (26,8; 34,3) 4,8 (4,2; 5,5) 167,1 (143,5; 188,1) 5,6 (4,7; 6,5) 16,5 (-0,2; 35,3) Male

West-Central 
region

47,9 (43,1; 53,1) 4,3 (3,7; 4,8) 339,5 (298,0; 379,9) 5,2 (4,5; 5,8) 20,9 (6,1; 36,8) Male

Distrito Federal 4,4 (3,9; 4,9) 3,8 (3,3; 4,4) 38,4 (32,0; 45,4) 3,9 (3,2; 4,7) 1,8 (-16,7; 26,5) Male

Goiás 22,2 (19,8; 24,9) 4,0 (3,5; 4,6) 146,4 (127,4; 166,0) 4,9 (4,2; 5,6) 21,6 (2,4; 43,3) Male

Mato Grosso 9,4 (8,1; 10,5) 4,6 (3,8; 5,3) 81,8 (69,9; 93,1) 6,2 (5,2; 7,1) 34,7 (14,2; 62,6) Male

Mato Grosso 
do Sul

11,9 (10,6; 13,5) 4,7 (4,1; 5,5) 72,9 (61,3; 85,6) 5,8 (4,8; 6,9) 23,0 (3,2; 44,7) Male
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Brazil
1.478,1 (1.259,3; 

1.635,1)
4,7 (3,9; 5,2)

7.313,3 (5.750,0; 
8.275,7)

4,8 (3,8; 5,4) 2,8 (-6,3; 13,4) Female

North region 50,7 (42,6; 56,6) 4,3 (3,5; 4,9) 353,9 (278,6; 415,9) 4,9 (3,9; 5,8) 13,8 (0,3; 29,7) Female

Acre 2,0 (1,7; 2,3) 5,0 (4,0; 6,0) 16,7 (13,1; 20,0) 5,3 (4,2; 6,3) 5,6 (-14,1; 31,8) Female

Amapá 1,7 (1,3; 2,0) 4,0 (3,0; 4,7) 13,8 (10,5; 16,7) 5,2 (4,0; 6,3) 32,4 (10,2; 62,9) Female

Amazonas 10,0 (8,3; 11,3) 4,7 (3,8; 5,4) 74,7 (58,8; 90,2) 5,3 (4,1; 6,4) 11,8 (-6,1; 36,6) Female

Pará 29,8 (24,8; 33,8) 4,1 (3,3; 4,7) 170,2 (130,5; 204,5) 4,6 (3,6; 5,6) 13,8 (-2,9; 34,8) Female

Rondônia 3,2 (2,7; 3,6) 5,3 (4,4; 6,1) 34,2 (28,2; 40,9) 5,3 (4,3; 6,4) 1,2 (-16,7; 21,8) Female

Roraima 0,4 (0,3; 0,5) 4,4 (3,6; 5,2) 5,6 (4,6; 6,6) 4,8 (3,9; 5,7) 10,6 (-11,8; 39,6) Female

Tocantins 3,7 (3,0; 4,4) 7,2 (5,6; 8,7) 38,7 (30,2; 47,3) 5,0 (3,9; 6,2) -29,9 (-44,9; -10,3) Female

Northeast 
region

444,7 (360,7; 519,6) 4,4 (3,6; 5,2)
1.763,2 (1.371,2; 

2.070,9)
4,3 (3,4; 5,1) -2,8 (-17,0; 13,3) Female

Alagoas 23,9 (19,2; 27,9) 4,7 (3,7; 5,5) 86,3 (69,0; 101,9) 4,6 (3,7; 5,4) -2,9 (-20,7; 19,9) Female

Bahia 123,3 (95,4; 146,7) 4,2 (3,2; 5,0) 522,3 (400,2; 614,6) 4,5 (3,6; 5,3) 8,0 (-7,4; 25,0) Female

Ceará 78,5 (62,9; 96,1) 5,2 (4,0; 6,3) 297,6 (230,6; 357,3) 4,3 (3,4; 5,1) -17,0 (-31,0; -1,5) Female

Maranhão 17,2 (12,6; 22,5) 2,0 (1,5; 2,7) 141,9 (108,0; 178,6) 3,7 (2,8; 4,6) 83,3 (38,3; 150,2) Female

Paraíba 45,2 (35,2; 56,2) 5,1 (3,9; 6,4) 138,1 (105,7; 167,9) 4,1 (3,2; 4,9) -20,2 (-35,9; -2,2) Female

Pernambuco 85,7 (71,7; 98,3) 4,9 (4,0; 5,7) 274,7 (222,5; 318,5) 4,2 (3,4; 4,8) -14,6 (-26,0; -1,6) Female

Piaui 24,1 (18,1; 30,9) 4,8 (3,5; 6,2) 120,3 (90,2; 153,7) 4,9 (3,7; 6,2) 2,4 (-22,4; 39,4) Female

Rio Grande do 
Norte

28,7 (21,0; 36,3) 4,0 (2,9; 5,2) 116,9 (89,3; 146,2) 4,2 (3,3; 5,3) 4,8 (-18,3; 35,3) Female

Sergipe 18,0 (14,8; 21,0) 5,3 (4,3; 6,2) 65,2 (51,7; 77,6) 4,5 (3,6; 5,3) -15,5 (-30,1; 1,7) Female

Southeast 
region

695,3 (594,9; 764,6) 4,7 (4,0; 5,3)
3.515,2 (2.771,7; 

4.059,4)
4,9 (3,9; 5,6) 2,8 (-8,7; 16,0) Female

Espírito Santo 23,6 (20,3; 26,6) 4,6 (3,9; 5,3) 130,1 (101,4; 153,3) 4,5 (3,5; 5,3) -2,9 (-15,1; 15,0) Female

Minas Gerais 156,3 (133,1; 172,8) 4,5 (3,8; 5,0) 858,3 (665,7; 1.005,3) 4,8 (3,8; 5,6) 7,2 (-6,4; 23,1) Female

Rio de Janeiro 184,2 (157,4; 203,9) 4,9 (4,1; 5,5) 745,9 (588,0; 860,6) 4,9 (3,9; 5,6) -0,4 (-12,8; 13,0) Female

São Paulo 331,2 (284,9; 365,1) 4,8 (4,0; 5,3)
1.780,8 (1.418,0; 

2.056,7)
4,9 (3,9; 5,7) 3,1 (-9,3; 16,9) Female

South region 238,4 (203,8; 267,1) 5,1 (4,3; 5,9)
1.283,5 (1.018,5; 

1.481,3)
5,5 (4,3; 6,3) 6,3 (-5,9; 20,5) Female

Paraná 68,0 (58,6; 76,1) 4,7 (3,9; 5,4) 441,3 (347,6; 513,1) 5,4 (4,3; 6,3) 14,0 (-1,9; 32,6) Female

Rio Grande do 
Sul

131,2 (113,1; 148,3) 5,5 (4,6; 6,2) 593,7 (460,2; 694,0) 5,7 (4,4; 6,6) 4,0 (-8,6; 17,9) Female

Santa Catarina 39,2 (33,4; 44,2) 4,8 (4,0; 5,5) 248,5 (195,2; 292,8) 5,1 (4,0; 6,1) 6,4 (-10,3; 25,4) Female

West-Central 
region

48,9 (42,0; 54,7) 4,2 (3,5; 4,8) 397,5 (311,5; 456,9) 4,6 (3,6; 5,3) 8,2 (-4,6; 24,4) Female

Distrito Federal 6,0 (5,1; 6,7) 3,6 (2,9; 4,1) 57,6 (43,7; 68,9) 3,7 (2,8; 4,4) 3,8 (-15,1; 24,2) Female

Goiás 23,2 (20,1; 26,4) 4,2 (3,5; 4,8) 176,0 (133,8; 207,5) 4,5 (3,4; 5,3) 7,5 (-9,0; 27,3) Female

Mato Grosso 8,1 (6,7; 9,4) 4,5 (3,6; 5,4) 80,2 (65,3; 96,3) 5,2 (4,2; 6,2) 14,7 (-3,9; 40,8) Female

Mato Grosso 
do Sul

11,6 (9,7; 13,2) 4,7 (3,8; 5,4) 83,7 (64,0; 99,3) 5,2 (4,0; 6,1) 10,1 (-7,2; 31,9) Female

Brazil
2.593,1 (2.302,4; 

2.825,7)
4,7 (4,0; 5,2)

12.417,7 (10.322,5; 
13.781,7)

5,0 (4,1; 5,5) 6,6 (-1,5; 14,6) Both
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North region 94,2 (83,0; 103,2) 4,4 (3,7; 4,8) 669,4 (568,1; 750,0) 5,2 (4,3; 5,8) 18,1 (8,0; 31,4) Both

Acre 4,1 (3,7; 4,6) 4,7 (4,0; 5,3) 29,7 (24,7; 34,3) 5,2 (4,3; 6,0) 9,3 (-7,3; 29,4) Both

Amapá 2,9 (2,5; 3,3) 4,2 (3,5; 4,8) 24,8 (20,3; 28,7) 5,4 (4,4; 6,2) 27,5 (10,3; 48,6) Both

Amazonas 18,9 (16,3; 20,8) 4,8 (4,0; 5,4) 137,7 (116,3; 159,1) 5,6 (4,7; 6,5) 16,1 (1,7; 34,6) Both

Pará 52,8 (45,7; 58,4) 4,1 (3,4; 4,6) 317,1 (260,0; 367,0) 4,9 (4,0; 5,7) 19,8 (7,1; 39,4) Both

Rondônia 7,3 (6,6; 8,1) 5,3 (4,6; 6,0) 72,4 (61,4; 82,8) 5,7 (4,8; 6,6) 7,5 (-6,3; 22,1) Both

Roraima 0,9 (0,8; 1,0) 4,7 (4,1; 5,2) 12,0 (10,2; 13,9) 5,3 (4,4; 6,1) 13,0 (-4,5; 31,4) Both

Tocantins 7,2 (6,3; 8,2) 7,5 (6,5; 8,6) 75,6 (62,1; 87,3) 5,2 (4,2; 6,0) -31,5 (-41,3; -19,4) Both

Northeast 
region

804,0 (683,1; 908,8) 4,5 (3,7; 5,1)
3.109,3 (2.550,6; 

3.517,8)
4,6 (3,8; 5,2) 2,0 (-10,1; 14,1) Both

Alagoas 43,1 (36,7; 48,1) 4,7 (3,9; 5,3) 156,3 (129,5; 177,6) 5,0 (4,2; 5,7) 6,2 (-8,1; 22,8) Both

Bahia 220,3 (180,9; 253,5) 4,3 (3,5; 5,0) 903,3 (729,2; 1.030,8) 4,7 (3,8; 5,3) 8,3 (-3,2; 21,3) Both

Ceará 139,0 (116,1; 159,8) 5,1 (4,2; 5,9) 513,1 (420,0; 584,9) 4,4 (3,6; 5,0) -13,2 (-24,6; -1,7) Both

Maranhão 37,9 (31,3; 46,2) 2,3 (1,9; 2,9) 287,8 (239,3; 337,1) 4,3 (3,6; 5,1) 85,0 (45,3; 136,0) Both

Paraíba 82,7 (69,9; 96,1) 5,0 (4,1; 5,8) 245,8 (199,9; 284,6) 4,5 (3,7; 5,2) -9,3 (-23,2; 4,9) Both

Pernambuco 150,4 (129,7; 167,7) 4,9 (4,2; 5,5) 466,4 (395,2; 522,3) 4,4 (3,7; 4,9) -9,4 (-19,8; 1,5) Both

Piaui 42,9 (35,2; 51,3) 4,5 (3,6; 5,5) 212,8 (167,5; 248,8) 5,0 (4,0; 5,9) 12,0 (-8,7; 36,8) Both

Rio Grande do 
Norte

55,2 (45,3; 64,2) 4,3 (3,5; 5,0) 206,4 (166,7; 247,9) 4,5 (3,7; 5,4) 6,2 (-11,5; 28,8) Both

Sergipe 32,7 (28,3; 36,4) 5,1 (4,3; 5,7) 117,5 (96,5; 134,7) 4,9 (4,1; 5,6) -2,3 (-15,2; 11,5) Both

Southeast 
region

1.184,0 (1.057,8; 
1.283,4)

4,7 (4,1; 5,2)
5.790,6 (4.813,8; 

6.525,2)
5,0 (4,2; 5,7) 6,3 (-3,1; 16,4) Both

Espírito Santo 43,7 (37,7; 47,7) 4,6 (3,9; 5,1) 227,5 (184,7; 259,2) 4,8 (3,8; 5,4) 3,4 (-7,4; 16,2) Both

Minas Gerais 283,1 (250,9; 308,4) 4,6 (4,0; 5,1)
1.499,8 (1.215,4; 

1.711,3)
5,1 (4,1; 5,8) 10,3 (-1,2; 22,4) Both

Rio de Janeiro 292,0 (258,7; 318,4) 4,8 (4,2; 5,4)
1.171,5 (978,1; 

1.312,6)
5,0 (4,2; 5,6) 3,7 (-6,1; 15,0) Both

São Paulo 565,2 (507,1; 611,1) 4,8 (4,2; 5,2)
2.891,8 (2.437,3; 

3.266,3)
5,0 (4,2; 5,7) 5,9 (-3,6; 16,7) Both

South region 414,1 (368,5; 452,9) 5,1 (4,4; 5,7)
2.111,4 (1.755,8; 

2.368,2)
5,6 (4,6; 6,3) 9,3 (-0,7; 21,6) Both

Paraná 129,9 (115,6; 141,5) 4,8 (4,1; 5,3) 756,3 (631,1; 847,6) 5,6 (4,6; 6,2) 16,3 (4,8; 30,6) Both

Rio Grande do 
Sul

214,2 (191,5; 234,8) 5,4 (4,7; 6,1) 939,5 (778,2; 1.059,0) 5,8 (4,8; 6,5) 6,1 (-5,7; 18,5) Both

Santa Catarina 70,0 (62,4; 76,2) 4,8 (4,2; 5,3) 415,7 (347,2; 473,5) 5,3 (4,4; 6,1) 10,1 (-1,6; 24,7) Both

West-Central 
region

96,8 (85,3; 105,6) 4,2 (3,6; 4,7) 736,9 (611,9; 818,5) 4,8 (4,0; 5,4) 13,7 (4,2; 24,6) Both

Distrito Federal 10,4 (9,3; 11,4) 3,6 (3,1; 4,0) 96,0 (77,2; 111,7) 3,8 (3,0; 4,4) 4,4 (-9,7; 20,9) Both

Goiás 45,4 (40,2; 49,9) 4,1 (3,5; 4,6) 322,3 (266,8; 359,4) 4,7 (3,8; 5,2) 13,8 (1,5; 26,0) Both

Mato Grosso 17,5 (15,3; 19,5) 4,5 (3,9; 5,1) 162,0 (136,8; 183,5) 5,6 (4,7; 6,4) 23,9 (9,2; 41,3) Both

Mato Grosso 
do Sul

23,5 (20,4; 25,9) 4,7 (3,9; 5,2) 156,6 (129,2; 178,7) 5,4 (4,5; 6,2) 16,2 (2,4; 32,3) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 6.4 – Number of DALYs and age-standardized DALY rates due to atrial fibrillation, in 1990 and 2023, in Brazil, according 
to sex, and percent change of the rates

Age group Sex Location 1990_Number
(95% UI)

1990_Rate
(95% UI)

2023_Number
(95% UI)

2023_Rate
(95% UI)

Percent 
change (95% 

UI)

< 5 years Male Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

5-14 years Male Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

15-49 years Male Brazil
4.162,9 (2.796,8; 

6.044,8)
11,0 (7,4; 

16,0)
10.127,2 (7.154,8; 

14.379,3)
18,7 (13,2; 

26,6)
70,1 (55,7; 

90,3)

50-69 years Male Brazil
18.678,9 (13.567,0; 

26.700,7)
247,4 (179,7; 

353,6)
57.111,2 (43.388,0; 

80.399,1)
279,4 (212,3; 

393,4)
13,0 (7,8; 

19,5)

70+ years Male Brazil
23.202,4 (18.561,2; 

29.351,4)

1.217,2 
(973,7; 
1.539,7)

92.309,1 (75.620,0; 
113.874,9)

1.437,4 
(1.177,5; 
1.773,2)

18,1 (11,6; 
25,2)

All ages Male Brazil
46.044,2 (36.069,2; 

60.878,5)
62,4 (48,9; 

82,5)

159.547,5 
(129.541,2; 
206.348,0)

154,8 (125,7; 
200,2)

148,2 (135,1; 
164,0)

Age-
standardized

Male Brazil 134,2 (109,2; 172,9)
144,3 (118,0; 

184,4)
7,6 (2,7; 

12,7)

< 5 years Female Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

5-14 years Female Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

15-49 years Female Brazil
2.861,3 (1.959,9; 

4.092,0)
7,3 (5,0; 

10,5)
6.634,5 (4.799,6; 

9.308,3)
11,9 (8,6; 16,7)

62,2 (45,8; 
79,9)

50-69 years Female Brazil
14.117,4 (10.574,9; 

20.015,6)
172,4 (129,1; 

244,4)
43.309,6 (32.650,8; 

60.304,3)
186,4 (140,5; 

259,5)
8,1 (2,9; 

13,9)

70+ years Female Brazil
26.229,6 (21.374,1; 

31.613,0)

1.107,3 
(902,3; 
1.334,6)

115.157,1 
(92.809,3; 
139.387,8)

1.317,5 
(1.061,8; 
1.594,7)

19,0 (10,2; 
28,6)

All ages Female Brazil
43.208,4 (34.612,7; 

55.585,9)
57,2 (45,8; 

73,6)

165.101,2 
(132.237,1; 
208.650,1)

151,4 (121,3; 
191,4)

164,7 (147,2; 
185,0)

Age-
standardized

Female Brazil 108,6 (88,0; 136,6)
110,9 (88,8; 

140,3)
2,1 (-3,0; 8,2)

< 5 years Both Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

5-14 years Both Brazil 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,0)

15-49 years Both Brazil
7.024,2 (4.786,3; 

10.163,7)
9,1 (6,2; 

13,2)
16.761,6 (11.953,0; 

23.540,8)
15,3 (10,9; 

21,4)
66,9 (54,9; 

82,2)

50-69 years Both Brazil
32.796,4 (24.274,4; 

46.748,7)
208,4 (154,2; 

297,0)

100.420,8 
(75.697,2; 
141.339,9)

229,9 (173,3; 
323,6)

10,3 (6,0; 
15,7)

70+ years Both Brazil
49.432,0 (39.841,3; 

61.253,5)

1.156,3 
(932,0; 
1.432,8)

207.466,2 
(171.339,5; 
254.755,7)

1.368,3 
(1.130,0; 
1.680,2)

18,3 (11,2; 
25,4)

All ages Both Brazil
89.252,6 (70.854,7; 

116.534,6)
59,8 (47,4; 

78,0)

324.648,6 
(261.940,9; 
415.784,8)

153,1 (123,5; 
196,1)

156,1 (143,9; 
173,4)

Age-
standardized

Both Brazil 120,4 (97,6; 153,7)
125,7 (101,6; 

160,2)
4,4 (0,4; 8,8)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 6.1 – Crude prevalence rates of atrial fibrillation/flutter between 1990 and 2023, in Brazil. Data derived from Global Burden of Disease 
Study 2023 (GBD 2023). Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University 
of Washington.33

Chart 6.2 – Age-standardized mortality rates of atrial fibrillation/flutter between 1990 and 2023, in Brazil. Source: Data derived from Global 
Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 6.3 – Correlation of the 2023 Sociodemographic Index (SDI) and the percent change of age-standardized mortality rates due to atrial 
fibrillation and flutter, per 100,000 inhabitants, from 1990 to 2023. Source: Data derived from Global Burden of Disease Study 2023, Institute 
for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 7 – ARTERIAL HYPERTENSION

ICD 10 - I10. 

See Tables 7.1 through 7.6 and Charts 7.1 through 7.5.

Abbreviations used in chapter 7

ABPM Ambulatory Blood Pressure Monitoring

BMI Body Mass Index

CI Confidence Interval

COVID-19 Coronavirus disease 2019

CVD Cardiovascular Disease

DALYs Disability-Adjusted Life Years

DATASUS
Department of Information and Data Processing 
of the Brazilian Unified Health System

FU Federative Unit

GBD Global Burden of Disease

HBPM Home Blood Pressure Monitoring

IRR Incidence Rate Ratio

OBPM Office Blood Pressure Measurement

OR Odds Ratio

PNS
National Health Survey (in Portuguese, Pesquisa 
Nacional de Saúde)

pp percentage points 

PR Prevalence Ratio

PREDI 
Study

Predictors of Maternal and Infant Excess Body 
Weight

QALYs Quality-Adjusted Life Years 

QATSAH
Questionnaire of Adherence to the Treatment of 
Systemic Arterial Hypertension

SBP Systolic Blood Pressure

SDI Sociodemographic Index

UI Uncertainty Interval

Vigitel

Telephone Survey for Surveillance of 
Noncommunicable Diseases (in Portuguese, 
Vigilância de Fatores de Risco e Proteção para 
Doenças Crônicas por Inquérito Telefônico)

Overview and Definition
•	 Arterial hypertension is a multifactorial condition 

characterized by high and sustained systemic blood 
pressure levels,232 recognized as the major modifiable 
risk factor for cardiovascular disease (CVD) and early 
death.232,233

•	 For epidemiological  standardizat ion purposes, 
hypertension is often defined in population surveys based 
on self-reported diagnosis or the use of antihypertensive 

drugs; however, it is worth noting that studies with direct 
measurement consider systolic blood pressure (SBP) levels 
≥ 140 mm Hg and/or diastolic blood pressure levels ≥ 
90 mm Hg.234

•	 When the GBD study is the source of data, the risk 
is attributable to high SBP, as described in previous 
publications.235 To understand this chapter, it is worth 
distinguishing arterial hypertension, as a clinical risk 
factor, from hypertensive heart disease. While arterial 
hypertension acts as a precursor that increases the 
likelihood of cardiovascular events, hypertensive heart 
disease refers to the specific damage to target organs, 
such as left ventricular hypertrophy and heart failure, 
resulting from chronic blood pressure increase, whose 
burden of morbidity and mortality is studied separately 
in epidemiological studies. In this chapter, arterial 
hypertension is approached as a risk factor for CVD, 
except in the specific section for hypertensive heart 
disease.

Prevalence
•	 When considering criteria of pressure measurement and 

medication use, according to data from the National 
Health Survey (PNS) carried out in 2013, which continue 
to be the most recent representative data of the Brazilian 
population for measured blood pressure, the prevalence 
of hypertension in the Brazilian adult population was 
estimated as 32.3% (95% CI, 31.7–33.1).233 It is worth 
noting that the prevalence based on measurement 
tends to reveal higher rates than the self-reported ones, 
evidencing gaps in diagnosis.232,233

•	 A temporal series analysis of self-reported data from 
the Vigitel survey, from 2006 to 2021, has shown that 
the prevalence of arterial hypertension remained stable 
between 2006 and 2019 at around 24%, but changed 
its trend during the COVID-19 pandemic, showing an 
increase in 2020-2021.232,233,236 Data from the 2024 
Vigitel survey, used to analyze the scenario in the 
Brazilian capitals and Distrito Federal, have shown that 
the frequency of adults reporting a medical diagnosis of 
hypertension in Brazil ranged from 30.1% in 2023 to 
29.7% in 2024, while the 2006-2024 time series indicates 
an overall increasing trend (0.37 pp/year).237

•	 It is worth noting that when the assessment method is 
self-report, as in the Vigitel survey, the prevalence remains 
consistently higher in the female sex, suggesting greater 
awareness about the condition among women. In 2023, 
31.9% of the women reported the diagnosis, and, in 2024, 
that proportion was 31.7%. Among men, that prevalence 
was 28.0% in 2023 and 27.4% in 2024. In the long run 
(2006-2024), the variation was slightly greater among men 
(7.9 pp) than among women (6.5 pp).237

•	 Regarding age group and according to the Vigitel survey, 
a direct gradient with aging was identified.237 In 2024, the 
prevalence was only 6.4% among individuals aged 18-
24 years, increasing to 48.2% among those aged 55-64 
years, and reaching 60.2% in the age group of 65 years 
or older.237 In addition, among those aged ≥80 years, the 
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prevalence can reach 72.6% (age group of 80-84 years), 
being independently associated with polypharmacy and 
overweight.238

•	 It is worth noting the inverse relationship between 
educational attainment and self-reported diagnosis 
of arterial hypertension. In 2024, individuals with no 
formal education or incomplete elementary education 
had a prevalence of 49.8%, while those with completed 
higher education had a prevalence of 22.7%, according 
to the Vigitel survey.237 The coexistence of hypertension 
with obesity and/or diabetes reaches around 9.6% of the 
Brazilian adult population, being more frequent as age 
advances and among women with lower educational 
attainment.239

Children and Adolescents
•	 The prevalence of high blood pressure and its associated 

factors has been assessed among 15-year-old adolescents 
from the 2004 Coorte de Nascimentos de Pelotas. The 
analysis included 1,417 adolescents with complete blood 
pressure measurements at the ages of 6, 11, and 15 years, 
considering arterial hypertension when blood pressure 
levels ≥ 95th percentile for sex, age, and height in all 
assessments. The prevalence of arterial hypertension was 
3.2% (95% CI, 1.9–4.5) among girls and 4.3% (95% CI, 
2.8–5.8) among boys. Among girls, the family history of 
arterial hypertension was associated with the presence 
of high blood pressure (OR = 3.1; 95% CI, 1.26–7.54). 
Among boys, maternal pregestational excess weight 
increased the chance by 2.3 times. In both sexes, excess 
weight in adolescence showed association with arterial 
hypertension (OR = 3.5 in girls and OR = 5.0 in boys), 
as well as higher fat and lean mass indices. In addition, 
among boys, there was an association between arterial 
hypertension and accelerated weight and height gain in 
specific growth periods.240

•	 In a cross-sectional study from the PREDI Study cohort, 
142 children aged 9 years were assessed. High blood 
pressure was observed in 20.4% of them, and 69.0% were 
of the male sex. The frequency of high blood pressure 
was significantly higher among children with body mass 
index (BMI) > 85th percentile (34.2%) and among those 
with waist circumference > 85th percentile (50.0%) as 
compared to children without excessive adiposity (p < 
0.01). In the adjusted model, high BMI and increased 
waist circumference were independently associated with 
greater chance of high blood pressure (OR = 3.91; 95% 
CI, 1.31–11.71; p = 0.015).241

•	 Studies have shown that arterial hypertension remains 
highly prevalent in the Brazilian population, with an 
increase in the absolute number of affected individuals 
in recent decades, driven by population aging. Despite 
the reduction in age-standardized rates over time, 
marked regional and sociodemographic inequalities 
persist, mainly among the elderly, women, individuals 
with lower educational attainment, and more vulnerable 
populations. In addition, a consistent association of arterial 
hypertension, obesity, and excess adiposity since childhood 

and adolescence has been observed, reinforcing the 
multifactorial and cumulative nature of the disease across 
the life course.

Incidence
•	 In the ELSA-Brazil study, the incidence of hypertension 

was assessed in 8,528 adult patients, according to sex and 
race, after two medical visits between 2010 and 2014. 
The estimated incidence of hypertension was 43.4/1000 
people-year, ranging from 30.5/1000 among White women 
to 59.4/1000 among Black men. After adjusting for age 
and family history of hypertension, the incidence rate 
ratio (IRR) was greater among Black men (2.25; 95% CI, 
1.65-3.08), Brown men (1.89; 95% CI, 1.59-2.25), Black 
women (1.85; 95% CI, 1.50-2.30), Brown women (1.47; 
95% CI, 1.31-1.67), and White men (1.76; 95% CI, 1.49-
2.08) than among White women.242

•	 Another study, assessing the elderly population in the city of 
São Paulo between 2010 and 2016 and aimed at estimating 
the cumulative incidence of arterial hypertension, has 
reported that 36.1% of normotensive individuals in 2010 
had developed hypertension by 2016.243

All-cause mortality attributable to arterial hypertension
•	 According to GBD 2023 estimates, there were 220,160 

(95% UI, 183,085 - 255,264) deaths from all causes 
attributable to high SBP in 2023, corresponding to a rate 
of 103.8 deaths per 100,000 inhabitants (95% UI, 86.3–
120.4). However, the age-standardized mortality rate was 
85 deaths per 100,000 inhabitants (95% UI, 70.6–120.4), 
reflecting a reduction of 52.9% (95% UI, −61.5; −38.7) 
from 1990 to 2023, following population aging (Table 7.1). 
The mortality numbers and rates from all causes attributable 
to high SBP are shown in Charts 7.1 and 7.2. The causes of 
death attributable to high SBP in Brazil in 1990 and 2023 
are shown in Chart 7.3.

•	 Regarding sex, the age-standardized mortality rate 
attributable to high SBP in 2023 in Brazil was higher 
among men (104.9; 95% UI, 86.8 - 121.1) than among 
women (68.7; 95% UI, 56.0 - 80.3); however, the percent 
reduction was similar in both sexes (Table 7.1).

•	 Regarding the variation across the Federative Units (FUs) 
in 2023, the age-standardized mortality rate attributable 
to high SBP ranged from 119.7 per 100,000 (95% UI, 94.3 
- 140.9) in Alagoas to 58.9 (95% UI, 46.7 - 71.2) in the 
Distrito Federal, evidencing national disparities (Table 7.2). 

•	 Based on secondary data from the Hospital and Mortality 
Information systems from the Department of Information 
and Data Processing of the Brazilian Unified Health 
System (DATASUS), analyzing hospitalizations and deaths 
from diabetes mellitus and systemic arterial hypertension 
in the Bahia state, between 2010 and 2022, 127,080 
admissions due to arterial hypertension were recorded, 
with predominance of women, individuals aged 60 years 
or older, and self-reported Brown individuals. The arterial 
hypertension mortality coefficient ranged from 24.8 per 
100,000 inhabitants in 2010 to 43 per 100,000 inhabitants 
in 2022.244
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Mortality from cardiovascular diseases attributable to 
arterial hypertension
•	 According to GBD 2023 estimates, there were 199,185 

(95% UI, 163,888.4 - 233,372.8) deaths from all causes 
attributable to high SBP in 2023, corresponding to 90% of 
all deaths. All-ages mortality rates attributable to high SBP 
remained stable from 1990 to 2023. However, the age-
standardized mortality rate was 76.8 deaths per 100,000 
inhabitants (95% UI, 63.0 - 90.0), reflecting a reduction of 
55.8% (95% UI, -63.6; -43.0).245 The trends in all-ages and 
age-standardized mortality rates from CVD attributable to 
high SBP are shown in Chart 7.4.

•	 There was a higher reduction in age-standardized mortality 
rates attributable to high SBP from 1990 to 2023 in the 
FUs with higher sociodemographic index (SDI), with 
a significant negative correlation between the percent 
changes of those rates and the SDI in 2023 (Pearson 
correlation = -0.833, p<0.001) (Chart 7.5).

Morbidity and burden of disease attributable to arterial 
hypertension
•	 According to GBD 2023 estimates, there were 4,905,699 

(95% UI, 4,021,042 - 5,639,940) DALYs due to all causes 
attributable to high SBP in 2023, corresponding to a rate 
of 2,313 (95% UI, 1,896 - 2,659) DALYs per 100,000 
inhabitants. As compared to 1990, there was an increase 
of 3.1% (95% UI, −18; +42.3) in all age groups. The 
age-standardized DALY rates from all causes was 1,861.5 
per 100,000 inhabitants (95% UI, 1,527 - 2,144) in 2023, 
corresponding to a reduction of 51% (95% UI, −60.5; −34), 
reflecting population aging (Table 7.3). The distribution 
across the FUs is similar to that of the mortality rates.

•	 Multimorbidity in the context of chronic non-communicable 
diseases in Brazil has been investigated using data from the 
2013 PNS, which included 60,202 adults aged 18 years 
or older, and was defined as the simultaneous presence 
of two or more chronic conditions, specifically arterial 
hypertension, diabetes mellitus, and obesity. The overall 
prevalence of multimorbidity was 9.6%. There was a 
progressive increase in multimorbidity with age increase, 
reaching 16.3% (95% CI, 14.4 - 18.5) among men aged 
60 years or older and 22.4% (95% CI, 20.8 - 24.2) among 
women of the same age group.239

Awareness, Treatment, and Control
•	 Based on a cross-sectional study derived from the 2013 

PNS, arterial hypertension prevalence, diagnosis awareness, 
use of drug treatment, and blood pressure control in the 
Brazilian adult population were estimated. The analysis 
included 59,226 individuals aged 18 years or older. The 
arterial hypertension prevalence was 32.3% (95% CI, 
31.7–33.1). Among hypertensive individuals, 60.8% (95% 
CI, 59.5–62.1) reported previous diagnosis awareness 
and, of those, 90.6% (95% CI, 89.5–91.6) reported being 
on drug treatment, 54.4% (95% CI, 52,6–56,2) of whom 
reported controlled blood pressure levels.233

•	 Based on a socioecological model, factors associated with 
diagnosis awareness and arterial hypertension control 

among the elderly living in Brazil and Colombia were 
assessed. The cross-sectional study used data from the 
International Mobility in Aging Study, collected in 2012, 
which included 803 adults aged 65-74 years, living in the 
cities of Natal (n=402) and Manizales (n=407). Arterial 
hypertension was present in 79% of the participants in 
Brazil and in 70% of those in Colombia, with diagnosis 
awareness of 85% and 82%, respectively. Awareness of 
arterial hypertension was associated with recent medication 
use (OR 18.86; 95% CI, 9.61–37.41), presence of diabetes 
(OR 4.19; 95% CI, 1.64–10.71), and perceived financial 
insufficiency (OR 1.85; 95% CI, 1.03–3.31).15 Among 
individuals diagnosed with arterial hypertension, blood 
pressure control was observed in 30% of the Brazilian 
participants and in 51% of the Colombian ones. That 
control was associated with the female sex (OR 1.66; 95% 
CI, 1.12–2.46) and the habit of walking (OR 1.80; 95% CI, 
1.09–3.00), with variations between the two countries.246

•	 According to the Vigitel survey, in 2023, 80.9% of 
hypertensive individuals reported being on drug treatment, 
with a slight change to 80.7% in 2024.237 Women were 
more often being treated and, in 2024, 83.5% reported 
medication use as compared to 76.8% of men.237 The 
frequency of treatment increased substantially with age 
advance. In 2024, only 21.1% of hypertensive individuals 
aged 18-24 years reported medication use, and that 
percentage reached 94.0% among those aged 65 years 
or older.237 

•	 A systematic review with metanalysis including studies 
conducted in Brazil has estimated the prevalence of 
adherence to antihypertensive drug treatment in the 
country. Most were cross-sectional studies (79.8%), 
published between 2011 and 2021 (89.6%), with 
predominance of the Southeast (38.5%) and Northeast 
(33.7%) regions, and no study exclusive to the North region. 
The aggregated prevalence of treatment adherence was 
44.4% (95% CI, 39.12–49.94), with high heterogeneity 
across the studies (I² = 97.90%; p < 0.001). No statistically 
significant difference was observed between the 2001–
2010 (42.09%; 95% CI, 28.76–56.69) and 2011–2021 
(44.73%; 95% CI, 39.01–50.60) periods.247

•	 A study has assessed the influence of spirituality and religiosity 
on pharmacological and non-pharmacological treatment 
adherence of individuals with arterial hypertension using 
the Questionnaire of Adherence to the Treatment of 
Systemic Arterial Hypertension (QATSAH). High treatment 
adherence was observed in 46.8% of the participants. 
In the adjusted analysis, higher intrinsic religiosity (β = 
0.67; 95% CI, 0.22–1.13; p = 0.004) and higher scores 
of forgiveness (β = 0.66; 95% CI, 0.13–1.19; p = 0.015) 
were positively associated with treatment adherence. 
However, the domain “values and beliefs” showed an 
inverse association with adherence (β = −0.89; 95% CI, 
-1.58; -0.20; p = 0.012), suggesting that certain individual 
beliefs can act as barriers against treatment adherence.248

•	 To measure access to medications prescribed to treat arterial 
hypertension, data from the 2019 PNS were used. The 
study included individuals who reported being prescribed 
antihypertensive drugs, considering the use in the 15 days 
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preceding the interview, as well as access to medication 
through the Brazilian popular drugstore program or the 
public health system. Medication use was reported by 
91.5% (95% CI, 90.9–92.2) of the participants. Access 
to medication through the Brazilian popular drugstore 
program was reported by 45.2% (95% CI, 43.8–46.7) and 
through the Brazilian Unified Health System, by 41.0% 
(95% CI, 39.6–42.3). The major reasons for not using 
antihypertensive medications were the patient’s perception 
that the disease was controlled (45.8%; 95% CI, 41.6–50.0) 
and the personal belief that treatment was unnecessary 
(38.3%; 95% CI, 34.0–42.8). In the adjusted model, access 
to medication through the public health system was greater 
among Black (PR 1.12; 95% CI, 1.03–1.22) and Brown (PR 
1.10; 95% CI, 1.02–1.17) individuals, and lower among 
men (PR 0.93; 95% CI, 0.88–0.99).249

•	 In the context of CVD primary prevention, the proportion 
and prevalence of uncontrolled cardiovascular risk factors 
were assessed in individuals cared for at basic health units 
in São Paulo state, mainly due to arterial hypertension. The 
cross-sectional, community-based study included 7,724 
participants assessed at 322 basic health units across 32 
municipalities. Arterial hypertension was present in 96.2% 
of the sample. Blood pressure control was observed in 
34.9% of the individuals according to the criterion <130/80 
mm Hg and in 55.5% according to the criterion <140/90 
mm Hg. Of the users of antihypertensive drugs, 33.5% had 
blood pressure <130/80 mm Hg. Among individuals aged 
65 years or older, blood pressure control <130/80 mm Hg 
was identified in 24.3%, while among younger individuals, 
that proportion was 35.8%. Multivariate analyses showed 
a positive association with female sex, diagnosis of arterial 
hypertension, and obesity.250

•	 Studies have evidenced that, despite broad diagnostic 
coverage and high access to pharmacological treatment for 
hypertension in Brazil, adherence to treatment and blood 
pressure control remain suboptimal. Inequalities related 
to sex, race/ethnicity, educational attainment, income, 
and access to healthcare services significantly influence 
the quality of care and clinical outcomes. In addition, 
behavioral, cultural, and context factors, such as physical 
activity, individual beliefs, and social support, play a relevant 
role in treatment adherence. These findings reinforce the 
need for integrated strategies aimed at not only expanding 
access, but also at strengthening longitudinal care and 
improving sustained blood pressure control.

Inequality and Disadvantaged Populations
•	 Analyses of the 2013 and 2019 PNS have shown a reduction 

in the prevalence of high quality hypertension care from 
41.7% to 35.4%, which is significantly less frequent among 
users of public healthcare services as compared to users of 
private healthcare services (PR = 0.64; 95% CI, 0.58–0.70). 
In the intersection analysis, low-income Black women had 
the lowest prevalence of high quality hypertension care (PR 
= 0.86; 95% CI, 0.73–1.02).251 

•	 Users of the Unified Health System have shown lower 
blood pressure control as compared to those of private 

healthcare services, in addition to more frequent visits to 
emergency services and less frequent regular consultations 
with the cardiologist.252 Moreover, worse rates of arterial 
hypertension control were observed in the public 
healthcare services, for both office (67.8% versus 47.6%) 
and home (60.4% versus 35.3%; p < 0.001) blood pressure 
measurements.253

•	 Racial inequalities have been consistently observed in 
different Brazilian studies. Data from the ELSA-Brazil have 
shown higher incidence of arterial hypertension among 
Brown (IRR = 1.27; 95% CI, 1.08–1.49) and Black (IRR 
= 1.62; 95% CI, 1.35–1.95) individuals as compared to 
White ones.254 Higher prevalence of inadequate blood 
pressure control has been observed among Black men 
(35.6%; PR = 1.49; 95% CI, 1.26–1.75), Brown men (PR 
= 1.42; 95% CI, 1.18–1.72), and Black women (29.2%; 
PR = 1.36; 95% CI, 1.12–1.65), having White women 
as reference.242 Supporting those findings, prevalence of 
uncontrolled arterial hypertension of 39.0% was observed 
among White individuals, 52.6% among Brown individuals, 
and 54.2% among Black ones, but these racial inequities 
were not totally explained by economic segregation.255

•	 According to the Vigitel survey, effective blood pressure 
control tends to be lower among males, individuals 
with low educational attainment, of Black/Brown race/
ethnicity, residents of rural areas, and individuals without 
private health insurance, evidencing inequalities in arterial 
hypertension management.237

•	 In addition, important socioeconomic inequalities have 
been observed regarding receiving recommendations for 
lifestyle changes. Analysis of the 2019 PNS has shown 
that recommendations related to arterial hypertension 
management were more frequently provided to younger 
individuals, married ones, non-smokers, and those with 
higher educational attainment and income, evidencing 
an increasing gradient with educational attainment and 
income.256

•	 In addition, historically disadvantaged populations have 
a high burden of arterial hypertension. Review of studies 
conducted in Brazilian ‘quilombola’ communities identified 
mean prevalence of arterial hypertension of 32.1%, ranging 
from 13.8% to 52.5%, values greater than the national 
prevalence estimated by the PNS (23.9%).257

•	 Taken together, the studies cited have shown that men, 
Black and Brown individuals, populations of lower 
socioeconomic levels, users of the public health system, 
and socially disadvantaged communities have a higher 
incidence of arterial hypertension, worse blood pressure 
control rates, and lower access to high-quality healthcare, 
evidencing the central role of structural and social 
inequalities in the burden of arterial hypertension in Brazil. 

Impact of COVID-19 Pandemic
•	 Aiming at assessing the mortality associated with arterial 

hypertension in Brazil between 2020 and 2022 and the 
impact of the COVID-19 pandemic, a national analysis 
has been conducted to compare the pandemic and pre-
pandemic (2015–2019) periods. Data from 11,423,288 
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deaths recorded in the Brazilian Mortality Information 
System were analyzed, considering arterial hypertension 
identified using the codes ICD-10 I10–I15. Adjusted 
mortality ratios for arterial hypertension were 1.37 (95% CI, 
1.36–1.37) in 2020, 1.54 (95% CI, 1.54–1.55) in 2021, and 
1.14 (95% CI, 1.14–1.15) in 2022. After excluding deaths 
associated with COVID-19, the ratios remained higher 
than 1 and were 1.11 (95% CI, 1.19–1.18), 1.15 (95% CI, 
1.15–1.15), and 1.09 (95% CI, 1.08–1.09), respectively.258

•	 Aiming at investigating the relationship between SARS-
CoV-2 lineages and the clinical profiles of patients with 
COVID-19, a cross-sectional study was conducted in a 
Southern Brazil hospital between March 2020 and March 
2021 and included 277 patients with RT-PCR-confirmed 
diagnosis, of whom 162 (58.5%) required hospitalization 
and 115 (41.5%) did not. The prevalence of arterial 
hypertension was 66.0% among hospitalized patients and 
21.7% among non-hospitalized patients, totaling 47.7% of 
the sample. Regarding the predominant lineages, arterial 
hypertension was more prevalent among individuals 
infected with the P.1 lineage (66.7%; n=32), followed by 
the B.1.1.28 (52.3%; n=23) and B.1.1.33 (40.3%; n=50) 
lineages, with statistically significant differences across the 
groups (p=0.007).259

•	 After the third wave of the COVID-19 pandemic, changes 
in the prevalence of chronic non-communicable diseases 
and their risk and protective factors were assessed in the 
Brazilian adult population, with particular emphasis on self-
reported arterial hypertension. The study used data from 
the Vigitel survey and compared estimates of prevalence 
between 2019 and 2021/2022, with stratification by sex. In 
the total population, the prevalence of arterial hypertension 
was 24.5% (95% CI, 23.8–25.3) in 2019 and 26.3% (95% 
CI, 25.1–27.6) in 2021/2022. Among men, that prevalence 
was 21.2% (95% CI, 20.1–22.4) and 25.4% (95% CI, 23.4–
27.5), respectively, while among women, 27.3% (95% CI, 
26.4–28.3) and 27.1% (95% CI, 25.6–28.8), respectively.236

Healthcare Utilization and Costs
•	 Analysis of the 2019 PNS has shown prevalence of 

self-reported arterial hypertension of 23.9% (95% CI, 
23.5–24.4) in the Brazilian adult population, higher among 
women (26.4%) and individuals aged 60 years or older 
(55.0%). Among hypertensive individuals, 72.2% reported 
medical care in the preceding year and 57.8%, in the 
preceding six months. Most of the follow-up was carried 
out at the Unified Health System (66.1%), basic health 
units being responsible for 45.8% of the care provided. 
Most patients received guidance on self-care, including 
salt consumption reduction (87.8%), healthy diet (87.2%), 
regular follow-up (85.2%), appropriate weight maintenance 
(84.4%), and regular practice of physical activity (81.7%). In 
addition, 95.3% reported prescription of antihypertensive 
drugs and 91.1% reported regular use of all medications 
prescribed in the two weeks preceding the interview.260

•	 A study has assessed 306 patients with mean age of 
54.3 years (interquartile interval: 53.4–55.3), 52.1% of 
whom were men, and 66.4% had arterial hypertension. 

Hypertensive and insufficiently active individuals, as 
compared to normotensive physically active ones, had 
higher adjusted costs with consultations (US$ 20.0; 
95% CI, 9.9–30.2), medications (US$ 34.2; 95% CI, 
18.9–49.5), and total primary health care (US$ 51.6; 
95% CI, 30.2–72.9). Among hypertensives who adhered 
to antihypertensive treatment and were insufficiently 
physically active, even higher costs were observed with 
consultations (US$ 24.1; 95% CI, 1.90–46.3), medications 
(US$ 56.6; 95% CI, 1.65–111.5), and total primary health 
care (US$ 71.6; 95% CI, 19.2–123.9). In addition, patients 
with three or more diseases had higher expenditures in 
all domains assessed.261

•	 To assess the costs and health outcomes associated with 
different arterial hypertension diagnostic methods in 
primary health care in Brazil, a cost-utility analysis was 
performed comparing office blood pressure measurement 
(OBPM), home blood pressure monitoring (HBPM), and 
ambulatory blood pressure monitoring (ABPM). ABPM 
proved to be the most cost-effective strategy in all age 
groups over 35 years. Although it had costs higher than 
OBPM, ABPM provided greater gain in Quality-Adjusted 
Life Years (QALYs). In individuals over 35 years of age, 
ABPM had a cost of R$8,396.00 and gain of 9.46 QALYs, 
while HBPM had a cost of R$8,683.00 and gain of 9.44 
QALYs, and OBPM had a cost of R$8,002.00 and gain 
of 9.33 QALYs. In addition, HBPM was considered cost-
effective as compared to OBPM, with ratios below the 
threshold of R$35,000 per QALY gained.262

•	 The costs attributable to obesity, arterial hypertension, 
and diabetes in the Brazilian Unified Health System were 
estimated as R$ 3.45 billion (95% CI, R$ 3.15–3.75 billion) 
in 2018, corresponding to approximately US$ 890 million. 
Arterial hypertension accounted for 59% of the total costs, 
exceeding R$ 2 billion per year, while diabetes accounted 
for 30% and obesity, 11%. Expenditures were concentrated 
primarily on the provision of medications (58.8%), followed 
by hospitalizations (34.6%) and outpatient procedures 
(6,6%). Women corresponded to 56% of total costs, 
and more than 70% of the expenditure corresponded 
to individuals aged 30-69 years. When considered as a 
risk factor for arterial hypertension and diabetes, obesity 
increased its attributable costs to R$ 1.42 billion (95% CI, 
R$ 0.98–1.87), which corresponded to 41% of the total 
costs assessed.263

•	 The findings have shown that arterial hypertension 
imposes a substantial economic burden on the Brazilian 
healthcare system, especially due to costs associated with 
continuous use of medications, medical consultations, and 
hospitalizations. Physical inactivity and multimorbidity 
are associated with greater utilization of resources and 
increased healthcare expenditures. In addition, diagnostic 
methods based on out-of-office measurements, particularly 
ABPM, proved to be more cost-effective and associated 
with greater gain in quality of life. Taken together, these 
data reinforce the sustained financial burden of arterial 
hypertension on the Brazilian Unified Health System, as 
well as the importance of more effective strategies for 
disease prevention, diagnosis, and control.
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Burden of disease attributable to hypertensive heart 
disease
•	 According to GBD study estimates, the prevalence 

of hypertensive heart disease in Brazil, per 100,000 
inhabitants, passed from 148.8 (95% UI, 115.6 - 186.9) in 
1990 to 164.3 (95% UI, 124.8 - 212.9) in 2023, an increase 
of 14.7% (95% UI, 4.7 - 24.4). Among men, that prevalence 
passed from 146.4 (112.7 - 187.0) to 168.0 (95% UI, 127.5 
- 220.1), while among women it increased from 151.4 
(95% UI, 119.6 - 188.1) to 162.4 (95% UI, 123.2 - 208.5) 
per 100,000 inhabitants in the same period (Table 7.4).

•	 Regarding the geographic regions, in 2023, the highest 
prevalence rates for both sexes were observed in the 
Northeast and North regions, 187.8 (95% UI, 146.0 - 
240.2) and 180.8 (95% UI, 139.8 - 234.2) per 100,000 
inhabitants, respectively. Similarly, analyzing the sexes 
separately, the highest rates were observed in the Northeast 
and North regions, with prevalence estimations among 
men of 198.4 (95% UI, 153.4 - 256.6) and 187.2 (95% UI, 
141.7 - 240.1), and among women, 180.3 (95% UI, 140.9 
- 227.3) and 175.4 (95% UI, 137.8 - 223.7), respectively 
(Table 7.4).

•	 Regarding mortality from hypertensive heart disease, 
age-standardized mortality rate decreased 45.3% (95% 
UI, -51.5; -39.3) from 1990 (22.3 per 100,000, 95% UI, 
19.5 - 25.0) to 2023 (12.2 per 100,000; 95% UI, 10.6 
-13.3). However, the number of deaths increased, due 
to population increase and aging, from 16,588 (95% UI, 
14,767.9 - 18,495.5) deaths in 1990 to 31,239 deaths 
in 2023 (95% UI, 27,206.9 - 34,009.2) (Table 7.5). Data 

of DALYs due to hypertensive heart disease show similar 
trends (Table 7.6).

Future Directions
•	 Arterial hypertension remains an important problem 

of public health, requiring continuous strengthening of 
epidemiological surveillance to monitor its prevalence, 
cascade of care, and outcomes. Systematic analysis of the 
burden of disease is fundamental to guide health planning 
and efficient allocation of resources.

•	 Addressing arterial hypertension depends primarily on the 
implementation and strengthening of public health policies, 
with an emphasis on primary health care, expanded 
access to diagnosis and treatment, and promotion of 
healthy lifestyles. The persistence of social, racial, and 
regional inequalities reinforces the need for equitable and 
intersectoral strategies that extend beyond the health sector.

•	 Precision medicine and digital technologies have 
complementary potential from a forward-looking 
perspective. However, in the real-world setting, their 
impact on the population remains limited in the face of 
structural challenges. Thus, the advance in hypertension 
control is more directly related to the consolidation of 
robust surveillance systems and the efficacy of public 
health policies.

•	 Sustainable reduction in the burden of arterial hypertension 
requires an integrated approach, centered on surveillance, 
equity, and implementation of broadly accessible health 
interventions with population impact.
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Table 7.1 – Number of deaths and all-cause mortality rate attributable to high systolic blood pressure, according to age group 
and sex, in Brazil, in 1990 and 2023, and percent change of rates in the period. 

Sex
1990

Number
(95% UI)

1990
Rate

(95% UI)

2023
Number
(95% UI)

2023
Rate

(95% UI)

Percent change 
of rates

(95% UI)
Age group

Male
7,906.8 (4,484.6; 

10,923.4)
20.9 (11.9; 28.9)

8,183.1 (6,387.4; 
9,867.2)

15.1 (11.8; 18.3)
-27.6 (-48.2; 

16.7)
15-49 years

Male
30,272.5 
(21,951.4; 
37,032.4)

400.9 (290.7; 
490.4)

43,673.4 
(35,917.4; 
49,955.7)

213.7 (175.7; 
244.4)

-46.7 (-57.0; 
-28.0)

50-69 years

Male
35,809.9 
(27,694.4; 
43,361.8)

1,878.5 (1,452.8; 
2,274.7)

65,688.4 
(54,006.8; 
76,533.0)

1,022.9 (841.0; 
1,191.7)

-45.5 (-54.8; 
-31.3)

70+ years

Male
73,989.2 
(53,748.4; 
91,388.1)

100.2 (72.8; 
123.8)

117,544.9 
(97,056.9; 
135,706.2)

114.1 (94.2; 
131.7)

13.8 (-6.7; 49.8) All ages

Male
205.1 (152.5; 

251.5)
104.9 (86.8; 

121.1)
-48.9 (-57.6; 

-34.5)
Age-standardized

Female
4,416.0 (2,292.5; 

6,654.0)
11.3 (5.9; 17.0)

4,429.4 (3,213.9; 
5,672.3)

7.9 (5.8; 10.2)
-29.9 (-55.7; 

35.6)
15-49 years

Female
19,244.3 
(13,654.8; 
24,244.2)

235.0 (166.7; 
296.0)

25,067.8 
(20,791.4; 
28,971.2)

107.9 (89.5; 
124.7)

-54.1 (-63.7; 
-37.2)

50-69 years

Female
39,984.8 
(30,905.0; 
49,092.2)

1,688.0 (1,304.7; 
2,072.5)

73,118.0 
(57,511.3; 
86,507.6)

836.5 (658.0; 
989.7)

-50.4 (-59.6; 
-36.9)

70+ years

Female
63,645.1 
(46,437.5; 
79,596.2)

84.3 (61.5; 
105.4)

102,615.2 
(83,244.7; 
119,903.8)

94.1 (76.4; 
110.0)

11.7 (-10.4; 49.6) All ages

Female
158.4 (116.9; 

196.8)
68.7 (56.0; 80.3)

-56.6 (-64.6; 
-43.2)

Age-standardized

Both
12,322.9 
(6,777.1; 
17,408.9)

16.0 (8.8; 22.7)
12,612.5 
(9,639.5; 
15,451.6)

11.5 (8.8; 14.1)
-28.4 (-50.1; 

22.6)
15-49 years

Both
49,516.8 
(35,428.5; 
61,227.3)

314.6 (225.1; 
389.0)

68,741.2 
(57,434.3; 
79,125.5)

157.4 (131.5; 
181.2)

-50.0 (-59.8; 
-32.5)

50-69 years

Both
75,794.8 
(58,815.2; 
92,128.8)

1,773.0 (1,375.8; 
2,155.0)

138,806.4 
(112,392.4; 
163,000.2)

915.4 (741.2; 
1,075.0)

-48.4 (-57.0; 
-34.5)

70+ years

Both
137,634.4 
(99,957.3; 
169,696.1)

92.2 (66.9; 
113.6)

220,160.0 
(183,085.1; 
255,263.6)

103.8 (86.3; 
120.4)

12.6 (-8.5; 49.7) All ages

Both
180.6 (134.7; 

221.9)
85.0 (70.6; 98.6)

-52.9 (-61.5; 
-38.7)

Age-standardized

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 7.2 – Number of deaths and all-cause mortality rate attributable to high systolic blood pressure, according to age group 
and sex, in Brazil, its geographic regions, and Federative Units, in 1990 and 2023, and percent change of rates in the period

Location
1990

Number
(95% UI)

1990
Rate

(95% UI)

2023
Number
(95% UI)

2023
Rate

(95% UI)

Percent change of 
rates

(95% UI)

Brazil
137,634.4 (99,957.3; 

169,696.1)
180.6 (134.7; 

221.9)
220,160.0 (183,085.1; 

255,263.6)
85.0 (70.6; 

98.6)
-52.9 (-61.5; -38.7)

North region
4,834.2 (3,366.5; 

6,134.6)
154.2 (109.8; 

195.5)
12,682.7 (10,157.9; 

15,228.6)
87.2 (69.4; 

105.5)
-43.4 (-56.5; -22.1)

Acre 196.5 (138.1; 248.7)
146.1 (104.9; 

184.5)
545.2 (419.0; 671.9)

84.9 (64.8; 
104.2)

-41.9 (-57.3; -19.2)

Amapá 110.8 (76.6; 144.7)
127.9 (91.0; 

164.5)
436.5 (336.5; 536.9)

84.4 (65.0; 
104.6)

-34.0 (-50.7; -8.7)

Amazonas 849.6 (589.8; 1,099.1)
143.5 (102.5; 

183.1)
2,452.2 (1,939.1; 2,964.6)

87.4 (69.0; 
106.7)

-39.1 (-53.9; -17.2)

Pará
2,695.8 (1,871.7; 

3,462.5)
156.7 (111.1; 

200.3)
6,102.2 (4,778.2; 7,402.1)

85.6 (66.1; 
104.3)

-45.4 (-58.7; -24.9)

Rondônia 532.1 (360.5; 697.5)
202.8 (146.0; 

256.2)
1,454.1 (1,152.8; 1,718.0)

97.1 (77.8; 
113.9)

-52.1 (-62.5; -35.6)

Roraima 66.3 (45.4; 87.7)
161.4 (116.3; 

203.3)
349.7 (275.2; 418.4)

97.2 (75.8; 
115.8)

-39.8 (-54.7; -17.7)

Tocantins 383.1 (257.9; 509.2)
161.8 (114.6; 

208.4)
1,342.8 (992.1; 1,668.3)

86.1 (63.5; 
107.0)

-46.8 (-60.8; -24.2)

Northeast 
region

32,763.0 (23,476.3; 
41,086.2)

144.3 (104.7; 
180.8)

59,585.9 (46,756.1; 
71,440.5)

88.7 (69.7; 
106.4)

-38.5 (-52.4; -16.4)

Alagoas
2,157.3 (1,529.6; 

2,657.6)
178.9 (128.1; 

220.3)
4,000.8 (3,149.6; 4,728.1)

119.7 (94.3; 
140.9)

-33.1 (-48.5; -6.2)

Bahia
8,446.6 (6,305.8; 

10,383.5)
138.0 (103.9; 

171.3)
16,119.9 (12,598.3; 

19,296.8)
86.8 (67.7; 

103.9)
-37.1 (-50.5; -15.7)

Ceará
3,863.1 (2,676.5; 

4,952.0)
109.2 (77.2; 

140.5)
8,234.5 (6,374.7; 

10,033.1)
73.5 (57.1; 

89.0)
-32.7 (-48.7; -6.9)

Maranhão
3,111.8 (2,077.6; 

3,965.6)
142.1 (96.7; 

180.8)
7,308.5 (5,564.5; 8,763.4)

106.9 (80.9; 
128.6)

-24.7 (-44.1; 7.3)

Paraíba
2,799.0 (2,008.9; 

3,500.2)
134.4 (97.3; 

168.2)
4,509.6 (3,586.3; 5,364.2)

85.7 (68.0; 
101.8)

-36.2 (-49.9; -14.2)

Pernambuco
7,558.9 (5,454.1; 

9,499.7)
186.5 (133.2; 

233.2)
9,874.4 (7,707.6; 

11,974.2)
89.8 (70.2; 

109.0)
-51.9 (-63.5; -33.3)

Piaui
1,814.4 (1,307.5; 

2,314.0)
144.2 (104.9; 

182.1)
3,898.4 (2,965.9; 4,770.5)

93.5 (71.2; 
114.4)

-35.1 (-51.0; -10.8)

Rio Grande do 
Norte

1,808.2 (1,275.3; 
2,303.5)

122.0 (86.2; 
155.5)

3,503.7 (2,768.3; 4,241.3)
81.0 (64.4; 

98.1)
-33.6 (-50.3; -7.2)

Sergipe 1,203.7 (847.7; 1,502.6)
160.4 (113.7; 

200.4)
2,136.2 (1,703.6; 2,515.7)

86.8 (69.0; 
102.3)

-45.9 (-57.7; -26.4)

Southeast 
region

70,128.2 (51,580.4; 
86,351.1)

201.2 (150.3; 
244.9)

100,095.2 (81,549.0; 
117,174.9)

84.0 (68.2; 
98.5)

-58.2 (-66.2; -44.1)

Espírito Santo
2,341.5 (1,632.6; 

2,975.0)
186.7 (132.6; 

234.8)
4,180.3 (3,458.6; 4,879.4)

83.7 (68.6; 
98.0)

-55.2 (-64.9; -38.4)

Minas Gerais
14,683.5 (11,413.6; 

17,792.4)
174.9 (138.0; 

211.2)
21,237.1 (16,448.0; 

25,260.2)
71.6 (55.3; 

85.1)
-59.1 (-66.3; -49.5)
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Rio de Janeiro
19,480.6 (13,766.7; 

24,607.4)
230.6 (164.7; 

290.7)
22,446.0 (18,519.5; 

25,959.2)
93.9 (77.7; 

108.5)
-59.3 (-67.5; -43.6)

São Paulo
33,622.7 (24,597.5; 

41,452.3)
201.4 (149.4; 

244.4)
52,231.8 (41,354.8; 

62,971.9)
86.4 (68.4; 

104.2)
-57.1 (-66.0; -41.3)

South region
24,257.6 (18,250.0; 

29,430.6)
206.5 (158.0; 

248.0)
33,784.2 (28,211.0; 

39,467.7)
83.2 (69.5; 

97.5)
-59.7 (-66.6; -48.4)

Paraná
8,661.5 (6,122.3; 

10,800.8)
213.4 (156.1; 

263.7)
12,525.0 (10,176.5; 

14,850.5)
85.0 (68.8; 

101.0)
-60.2 (-68.4; -46.6)

Rio Grande do 
Sul

11,476.4 (9,002.7; 
13,690.2)

206.3 (164.0; 
244.5)

13,940.4 (10,839.2; 
16,806.9)

82.3 (64.0; 
99.2)

-60.1 (-68.5; -49.5)

Santa Catarina
4,119.7 (2,968.9; 

5,164.6)
193.9 (140.9; 

242.9)
7,318.7 (5,880.0; 8,697.9)

82.3 (65.6; 
97.9)

-57.6 (-65.6; -43.6)

West-Central 
region

5,651.4 (3,873.5; 
7,181.1)

160.2 (114.1; 
202.8)

14,012.1 (11,101.7; 
16,822.5)

81.4 (63.6; 
98.3)

-49.1 (-60.6; -29.8)

Distrito Federal 748.3 (511.3; 956.3)
157.7 (111.7; 

196.6)
1,700.4 (1,361.5; 2,054.6)

58.9 (46.7; 
71.2)

-62.7 (-70.8; -49.3)

Goiás
2,639.9 (1,790.0; 

3,404.2)
157.3 (109.8; 

201.7)
6,277.4 (4,966.8; 7,678.4)

80.9 (63.6; 
99.1)

-48.6 (-60.9; -28.7)

Mato Grosso 926.4 (642.0; 1,178.5)
149.6 (106.9; 

187.8)
2,939.6 (2,325.4; 3,512.5)

87.8 (69.1; 
105.6)

-41.3 (-55.3; -18.2)

Mato Grosso 
do Sul

1,336.8 (944.6; 1,681.4)
177.9 (128.7; 

223.4)
3,094.7 (2,418.8; 3,721.1)

98.8 (77.0; 
119.1)

-44.5 (-57.5; -24.2)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 7.3 – DALY numbers and rates due to all causes attributable to high systolic blood pressure, according to age group and 
sex, in Brazil, in 1990 and 2023, and percent change of the rates in the period

Sex
1990

Number
(95% UI)

1990
Rate

(95% UI)

2023
Number
(95% UI)

2023
Rate

(95% UI)

Percent change of 
rates

(95% UI)
Age group

Male
402,314.3 
(224,480.7; 
560,846.5)

1,064.2 (593.8; 
1,483.6)

418,785.0 
(326,051.7; 
503,589.0)

774.7 (603.2; 
931.6)

-27.2 (-48.2; 19.4) 15-49 years

Male
946,095.3 
(678,115.5; 
1,161,507.9)

12,529.5 (8,980.6; 
15,382.3)

1,378,548.7 
(1,127,197.7; 
1,576,703.2)

6,745.3 (5,515.5; 
7,714.9)

-46.2 (-56.5; 
-26.5)

50-69 years

Male
568,654.0 
(432,791.7; 
688,746.1)

29,830.5 
(22,703.4; 
36,130.3)

1,021,754.9 
(835,070.1; 
1,198,543.6)

15,910.3 
(13,003.3; 
18,663.1)

-46.7 (-55.9; 
-32.4)

70+ years

Male
1,917,063.6 
(1,323,060.7; 
2,415,734.2)

2,597.3 (1,792.5; 
3,272.9)

2,819,088.6 
(2,312,257.7; 
3,224,468.4)

2,735.7 (2,243.9; 
3,129.1)

5.3 (-15.4; 45.4) All ages

Male
4,528.1 (3,230.2; 

5,633.7)
2,377.2 (1,953.6; 

2,724.8)
-47.5 (-57.3; 

-29.4)
Age-standardized

Female
230,127.6 
(116,369.9; 
353,326.1)

589.3 (298.0; 
904.9)

236,984.3 
(171,447.7; 
302,944.0)

424.4 (307.1; 
542.6)

-28.0 (-55.9; 43.8) 15-49 years

Female
607,102.8 
(427,088.1; 
770,113.0)

7,413.1 (5,215.0; 
9,403.5)

809,603.2 
(658,728.3; 
939,127.6)

3,483.6 (2,834.4; 
4,040.9)

-53.0 (-63.1; 
-34.3)

50-69 years

Female
595,410.3 
(453,681.9; 
730,742.9)

25,136.2 
(19,152.9; 
30,849.5)

1,040,022.7 
(839,611.6; 
1,224,130.4)

11,898.7 (9,605.8; 
14,005.0)

-52.7 (-61.2; 
-39.4)

70+ years

Female
1,432,640.7 
(1,001,682.3; 
1,838,879.7)

1,897.0 (1,326.4; 
2,434.9)

2,086,610.2 
(1,718,442.3; 
2,409,095.6)

1,913.8 (1,576.1; 
2,209.6)

0.9 (-22.2; 41.6) All ages

Female
3,134.3 (2,239.5; 

3,966.2)
1,424.3 (1,168.1; 

1,646.4)
-54.6 (-63.9; 

-37.5)
Age-standardized

Both
632,441.9 
(340,850.6; 
905,482.9)

822.9 (443.5; 
1,178.2)

655,769.3 
(496,948.1; 
816,165.7)

596.8 (452.2; 
742.7)

-27.5 (-50.6; 27.3) 15-49 years

Both
1,553,198.2 
(1,093,630.2; 
1,924,974.9)

9,867.5 (6,947.8; 
12,229.4)

2,188,151.9 
(1,801,735.0; 
2,515,892.2)

5,009.8 (4,125.1; 
5,760.1)

-49.2 (-59.4; 
-30.8)

50-69 years

Both
1,164,064.3 
(894,981.2; 
1,407,690.0)

27,229.4 
(20,935.1; 
32,928.2)

2,061,777.6 
(1,721,614.8; 
2,419,624.8)

13,597.7 
(11,354.3; 
15,957.8)

-50.1 (-58.4; 
-36.3)

70+ years

Both
3,349,704.3 
(2,326,633.3; 
4,219,742.4)

2,243.1 (1,558.0; 
2,825.8)

4,905,698.9 
(4,021,042.0; 
5,639,940.4)

2,313.2 (1,896.0; 
2,659.4)

3.1 (-18.0; 42.3) All ages

Both
3,798.7 (2,716.4; 

4.715.9)
1,861.5 (1,527.7; 

2,144.0)
-51.0 (-60.5; 

-34.0)
Age-standardized

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 7.4 – Hypertensive heart disease: number of cases and prevalence rates, according to sex, in Brazil, its geographic 
regions and Federative Units, in 1990 and 2023, and percent change of rates in the period

Location
1990

Number
(95% UI)

1990
Rate

(95% UI)

2023
Number
(95% UI)

2023
Rate

(95% UI)

Percent 
change of 

rates
(95% UI)

Sex

Brazil
53,010.4 (40,876.9; 

67,729.1)
146.4 (112.7; 

187.0)

184,678.4 
(140,699.6; 
240,009.0)

168.0 (127.5; 
220.1)

14.7 (4.7; 
24.4)

Male

North region
2,797.2 (2,178.4; 

3,516.0)
159.1 (121.6; 

206.5)
12,922.9 (9,680.5; 

16,586.5)
187.2 (141.7; 

240.1)
17.7 (6.7; 

29.1)
Male

Acre 145.2 (112.7; 185.4)
176.3 (137.4; 

226.7)
606.1 (463.8; 

779.5)
195.4 (148.1; 

253.6)
10.8 (-2.6; 

24.2)
Male

Amapá 58.7 (46.7; 73.2)
144.7 (113.2; 

183.4)
407.2 (307.1; 

526.1)
169.7 (128.2; 

222.1)
17.3 (3.4; 

35.3)
Male

Amazonas 506.3 (391.5; 643.8)
150.4 (112.7; 

191.8)
2,344.0 (1,785.9; 

3,037.5)
178.9 (136.6; 

234.5)
18.9 (4.2; 

34.9)
Male

Pará
1,381.6 (1,063.6; 

1,789.1)
152.3 (115.9; 

200.3)
5,870.9 (4,315.6; 

7,623.7)
175.8 (129.1; 

227.2)
15.4 (0.1; 

32.1)
Male

Rondônia 309.8 (244.2; 395.6)
171.9 (135.0; 

221.5)
1,543.0 (1,192.6; 

1,987.2)
205.7 (158.5; 

266.9)
19.7 (2.7; 

38.2)
Male

Roraima 44.9 (36.1; 57.1)
161.1 (121.8; 

203.7)
353.0 (263.9; 

459.8)
190.9 (143.4; 

248.3)
18.5 (2.1; 

35.8)
Male

Tocantins 350.8 (270.1; 441.3)
197.3 (155.4; 

248.7)
1,798.6 (1,385.9; 

2,329.4)
233.4 (181.3; 

304.2)
18.3 (4.5; 

34.0)
Male

Northeast region
19,307.7 (15.004.0; 

24,422.0)
174.8 (137.0; 

219.7)

56,763.5 
(43,690.6; 
72,979.6)

198.4 (153.4; 
256.6)

13.5 (2.9; 
24.3)

Male

Alagoas
1,087.2 (847.0; 

1,371.7)
183.7 (141.3; 

231.9)
2,847.4 (2,164.3; 

3,746.0)
202.8 (154.2; 

264.7)
10.4 (-5.6; 

26.1)
Male

Bahia
5,695.2 (4,404.3; 

7,194.2)
194.9 (151.1; 

245.1)

16,929.8 
(12,760.8; 
22,003.3)

212.4 (159.1; 
276.6)

8.9 (-7.4; 
24.0)

Male

Ceará
2,348.6 (1,772.3; 

3,061.8)
135.7 (103.9; 

174.2)
8,133.9 (5,932.8; 

10,671.0)
170.2 (124.7; 

224.7)
25.4 (7.6; 

47.3)
Male

Maranhão
1,849.8 (1,458.4; 

2,337.1)
172.3 (133.8; 

214.7)
6,569.4 (5,049.5; 

8,389.4)
210.5 (162.0; 

270.9)
22.2 (6.9; 

40.7)
Male

Paraíba
1,687.8 (1,290.5; 

2,163.7)
163.2 (124.2; 

204.5)
4,069.9 (3,170.0; 

5,292.7)
186.8 (146.0; 

243.1)
14.5 (-2.2; 

34.1)
Male

Pernambuco
3,292.3 (2,596.1; 

4,275.5)
170.7 (134.9; 

218.4)
7,886.1 (5,882.9; 

10,145.8)
176.3 (132.3; 

227.6)
3.3 (-8.6; 

19.0)
Male

Piaui
1,495.5 (1,207.6; 

1,872.9)
233.8 (187.7; 

292.0)
4,771.5 (3,717.4; 

6,064.1)
257.8 (201.1; 

327.0)
10.2 (-4.3; 

25.1)
Male

Rio Grande do 
Norte

1,325.5 (1,029.4; 
1,690.2)

178.9 (137.5; 
226.6)

3,794.5 (2,882.2; 
4,882.6)

210.0 (159.5; 
271.5)

17.4 (2.5; 
35.5)

Male

Sergipe 525.8 (401.7; 662.8)
141.3 (106.1; 

178.0)
1,761.0 (1,345.9; 

2,308.7)
170.4 (128.5; 

224.6)
20.6 (3.5; 

40.2)
Male

Southeast region
21,542.3 (16,655.3; 

27,315.0)
133.7 (103.6; 

171.9)

75,114.1 
(57,252.6; 
98,393.6)

152.1 (116.5; 
201.0)

13.8 (1.0; 
25.9)

Male
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Espírito Santo
1,030.6 (815.6; 

1,288.2)
163.5 (129.5; 

205.3)
4,475.3 (3,418.6; 

5,708.6)
206.4 (157.7; 

268.0)
26.2 (7.9; 

43.8)
Male

Minas Gerais
6,187.6 (4,743.4; 

7,818.6)
152.7 (117.5; 

193.3)

21,912.7 
(16,340.7; 
28,380.7)

170.3 (128.7; 
220.2)

11.5 (-4.6; 
30.8)

Male

Rio de Janeiro
5,114.3 (3,964.8; 

6,649.3)
143.6 (113.5; 

184.8)

13,787.8 
(10,117.0; 
18,603.4)

147.1 (110.3; 
197.2)

2.5 (-12.2; 
21.8)

Male

São Paulo
9,209.8 (6,931.8; 

11,916.5)
116.9 (88.4; 

152.2)

34,938.3 
(26,050.8; 
46,551.2)

139.9 (104.8; 
188.0)

19.7 (0.7; 
38.0)

Male

South region
6,719.3 (5,136.1; 

8,872.7)
118.9 (89.6; 

153.2)

26,583.1 
(19,756.2; 
34,769.4)

152.9 (113.8; 
200.3)

28.6 (13.6; 
43.9)

Male

Paraná
2,774.1 (2,113.2; 

3,558.2)
134.3 (103.3; 

174.4)
10,406.5 (7,851.5; 

13,815.5)
162.3 (123.3; 

214.7)
20.8 (5.1; 

38.2)
Male

Rio Grande do 
Sul

2,789.4 (2,131.8; 
3,659.3)

109.8 (83.6; 
144.1)

10,498.5 (7,655.5; 
14,083.8)

148.6 (108.9; 
198.0)

35.4 (15.7; 
58.1)

Male

Santa Catarina
1,155.8 (865.3; 

1,495.3)
110.4 (82.1; 

142.9)
5,678.1 (4,078.0; 

7,422.0)
145.6 (104.1; 

191.7)
31.9 (11.5; 

51.9)
Male

West-Central 
region

2,643.8 (2,024.4; 
3,367.7)

142.4 (110.3; 
180.4)

13,294.9 
(10,170.0; 
17,158.6)

171.8 (132.2; 
225.2)

20.6 (8.3; 
33.4)

Male

Distrito Federal 389.2 (308.5; 491.2)
169.1 (131.6; 

215.6)
2,118.1 (1,584.8; 

2,783.2)
172.3 (129.2; 

225.9)
1.9 (-14.0; 

18.7)
Male

Goiás
1,113.7 (831.0; 

1,475.8)
128.9 (95.6; 

163.6)
5,397.2 (4,017.6; 

7,181.9)
155.4 (117.0; 

208.5)
20.5 (1.8; 

41.3)
Male

Mato Grosso 574.6 (448.5; 730.5)
158.7 (123.2; 

203.8)
3,266.6 (2,469.1; 

4,216.0)
200.2 (149.6; 

259.5)
26.1 (7.3; 

44.7)
Male

Mato Grosso 
do Sul

566.3 (434.9; 713.7)
143.1 (110.1; 

181.4)
2,512.9 (1,889.0; 

3,257.9)
179.0 (135.5; 

230.5)
25.1 (6.7; 

43.9)
Male

Brazil
66,672.9 (52,812.7; 

82,661.1)
151.4 (119.6; 

188.1)

238,779.3 
(181,485.2; 
307,443.9)

162.4 (123.2; 
208.5)

7.2 (-2.6; 
14.9)

Female

North region
2,939.0 (2,394.0; 

3,591.1)
158.8 (126.6; 

198.7)

13,642.1 
(10,790.2; 
17,177.5)

175.4 (137.8; 
223.7)

10.5 (0.6; 
19.0)

Female

Acre 121.2 (98.1; 148.4)
169.2 (137.3; 

207.0)
618.9 (490.6; 

774.0)
181.2 (142.3; 

229.4)
7.1 (-5.3; 

21.3)
Female

Amapá 77.5 (61.8; 96.5)
145.5 (114.4; 

185.4)
439.8 (336.0; 

559.2)
157.3 (117.0; 

201.1)
8.1 (-6.4; 

24.3)
Female

Amazonas 545.8 (438.0; 673.8)
150.1 (117.8; 

188.9)
2,637.0 (2,091.8; 

3,447.4)
168.7 (131.8; 

218.4)
12.4 (-1.1; 

26.2)
Female

Pará
1,557.8 (1,253.7; 

1,950.8)
153.6 (121.0; 

191.8)
6,363.2 (4,996.8; 

8,023.0)
166.3 (129.1; 

213.4)
8.3 (-3.8; 

22.7)
Female

Rondônia 261.7 (214.7; 318.6)
176.7 (139.3; 

217.2)
1,477.1 (1,170.1; 

1,887.0)
189.1 (149.2; 

243.9)
7.0 (-5.2; 

21.2)
Female

Roraima 40.0 (32.5; 49.8)
171.7 (137.3; 

212.9)
370.1 (289.8; 

467.0)
190.3 (146.9; 

239.9)
10.8 (-1.7; 

24.0)
Female

Tocantins 335.0 (271.6; 419.0)
200.5 (163.2; 

248.4)
1,736.1 (1,363.4; 

2,175.4)
219.1 (171.8; 

277.0)
9.3 (-3.4; 

22.2)
Female
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Northeast region
21,769.4 (17,612.5; 

26,757.5)
170.2 (135.6; 

208.8)

67,913.2 
(53,257.5; 
85,476.6)

180.3 (140.9; 
227.3)

5.9 (-1.6; 
13.6)

Female

Alagoas
1,126.8 (900.7; 

1,411.2)
168.5 (136.6; 

210.1)
3,541.5 (2,661.4; 

4,441.0)
186.2 (141.4; 

235.3)
10.5 (-2.1; 

24.5)
Female

Bahia
6,716.9 (5,381.0; 

8,259.3)
192.8 (153.3; 

237.6)

20,152.5 
(15,836.0; 
25,621.9)

195.6 (153.3; 
248.9)

1.5 (-11.1; 
14.0)

Female

Ceará
2,643.7 (2,041.1; 

3,320.1)
132.5 (101.9; 

164.9)
9,441.2 (7,497.5; 

12,389.0)
150.7 (118.8; 

198.5)
13.8 (-0.3; 

29.0)
Female

Maranhão
1,928.0 (1,527.7; 

2,415.7)
160.0 (125.4; 

199.8)
6,872.0 (5,479.5; 

8,758.1)
185.7 (147.7; 

238.9)
16.0 (2.7; 

31.2)
Female

Paraíba
1,824.0 (1,456.5; 

2,299.8)
159.9 (127.2; 

198.2)
5,083.4 (3,824.6; 

6,536.3)
167.9 (127.6; 

216.1)
5.0 (-9.1; 

18.0)
Female

Pernambuco
3,960.6 (3,166.4; 

4,867.9)
168.7 (134.9; 

207.8)
10,585.7 (8,156.6; 

13,403.3)
166.2 (129.0; 

210.6)
-1.5 (-13.7; 

11.5)
Female

Piaui
1,534.3 (1,241.8; 

1,853.0)
221.9 (180.6; 

269.0)
5,269.9 (4,255.2; 

6,654.2)
231.5 (186.5; 

292.2)
4.3 (-7.6; 

17.8)
Female

Rio Grande do 
Norte

1,404.8 (1,144.1; 
1,748.2)

170.6 (138.6; 
210.5)

4,615.7 (3,608.8; 
5,832.1)

190.4 (149.1; 
238.3)

11.6 (-0.7; 
25.6)

Female

Sergipe 630.4 (500.4; 792.0)
147.8 (117.1; 

185.8)
2,351.2 (1,787.3; 

2,981.6)
167.2 (126.6; 

213.5)
13.2 (-0.6; 

29.1)
Female

Southeast region
29,373.0 (23,057.1; 

36,910.7)
142.3 (111.6; 

178.7)

103,836.7 
(78,054.5; 
135,707.0)

150.5 (113.1; 
196.0)

5.8 (-5.7; 
15.7)

Female

Espírito Santo
1,156.4 (932.5; 

1,436.1)
163.7 (129.1; 

203.2)
5,407.4 (4,144.6; 

6,757.7)
192.9 (148.4; 

240.8)
17.8 (4.0; 

31.1)
Female

Minas Gerais
7,668.6 (6,030.0; 

9,494.6)
156.9 (123.3; 

194.0)

27,365.6 
(21,192.1; 
35,468.1)

165.0 (127.5; 
213.4)

5.2 (-9.3; 
19.0)

Female

Rio de Janeiro
7,772.9 (6,033.2; 

9,702.4)
154.2 (119.8; 

194.0)

21,639.1 
(16,169.3; 
28,105.0)

151.9 (114.4; 
196.5)

-1.5 (-13.7; 
12.3)

Female

São Paulo
12,775.2 (9,936.1; 

16,604.4)
127.6 (99.4; 

163.6)

49,424.6 
(35,979.5; 
65,662.7)

139.9 (101.6; 
184.8)

9.6 (-6.2; 
26.1)

Female

South region
9,805.3 (7,692.1; 

12,215.0)
141.1 (109.0; 

178.1)

37,838.9 
(29,119.7; 
48,560.7)

162.2 (125.6; 
207.6)

14.9 (3.4; 
26.3)

Female

Paraná
3,296.2 (2,608.4; 

4,184.1)
144.8 (113.9; 

183.9)

13,588.1 
(10,181.5; 
17,492.6)

163.1 (123.4; 
210.9)

12.6 (-1.0; 
27.8)

Female

Rio Grande do 
Sul

4,762.4 (3,723.0; 
5,977.9)

139.5 (109.0; 
174.4)

15,830.3 
(12,068.5; 
20,372.9)

160.6 (122.6; 
205.4)

15.2 (-0.4; 
31.3)

Female

Santa Catarina
1,746.7 (1,375.4; 

2,205.9)
139.4 (107.4; 

176.8)
8,420.5 (6,351.1; 

10,758.8)
163.9 (122.7; 

208.3)
17.6 (2.2; 

32.8)
Female

West-Central 
region

2,786.1 (2,217.8; 
3,422.9)

146.0 (116.8; 
183.2)

15,548.4 
(12,176.4; 
19,725.1)

165.4 (129.7; 
211.8)

13.3 (2.2; 
24.5)

Female
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Distrito Federal 501.9 (407.9; 610.8)
163.2 (131.1; 

204.0)
2,817.4 (2,164.4; 

3,677.6)
161.0 (123.1; 

210.5)
-1.4 (-14.7; 

13.9)
Female

Goiás
1,199.2 (933.9; 

1,503.9)
136.3 (102.7; 

173.3)
6,489.2 (5,038.9; 

8,220.0)
154.6 (119.0; 

196.8)
13.5 (-1.6; 

30.5)
Female

Mato Grosso 512.5 (414.0; 631.9)
157.7 (124.5; 

201.9)
3,352.3 (2,588.7; 

4,169.7)
189.4 (144.8; 

237.3)
20.1 (5.0; 

36.7)
Female

Mato Grosso 
do Sul

572.5 (463.0; 712.1)
145.6 (116.6; 

181.0)
2,889.5 (2,271.0; 

3,703.9)
171.7 (134.9; 

220.0)
17.9 (2.3; 

33.1)
Female

Brazil
119,683.2 (93,286.3; 

149,055.8)
148.8 (115.6; 

186.9)

423,457.7 
(320,542.7; 
546,083.9)

164.3 (124.8; 
212.9)

10.4 (0.3; 
18.6)

Both

North region
5,736.2 (4,611.6; 

7,096.5)
158.5 (123.6; 

200.2)

26,565.0 
(20,605.2; 
33,833.1)

180.8 (139.8; 
234.2)

14.1 (5.0; 
23.0)

Both

Acre 266.4 (212.4; 334.5)
173.1 (138.5; 

216.1)
1,225.0 (947.2; 

1,545.8)
188.0 (144.7; 

238.4)
8.6 (-3.4; 

18.5)
Both

Amapá 136.2 (108.2; 169.3)
144.5 (114.2; 

182.6)
847.0 (644.9; 

1,080.5)
162.9 (124.0; 

210.3)
12.7 (1.4; 

26.6)
Both

Amazonas
1,052.1 (832.9; 

1,314.4)
149.9 (116.7; 

189.7)
4,981.0 (3,901.4; 

6,429.5)
173.0 (135.0; 

223.1)
15.4 (4.4; 

27.6)
Both

Pará
2,939.4 (2,328.7; 

3,678.3)
152.5 (119.0; 

192.8)
12,234.1 (9,384.6; 

15,681.1)
170.7 (128.5; 

221.2)
11.9 (1.1; 

23.6)
Both

Rondônia 571.5 (458.7; 709.5)
174.2 (134.1; 

222.6)
3,020.1 (2,383.1; 

3,816.9)
197.3 (157.4; 

251.9)
13.3 (2.0; 

25.0)
Both

Roraima 84.8 (69.4; 105.1)
165.4 (127.9; 

204.4)
723.1 (555.1; 

918.4)
190.6 (150.6; 

240.7)
15.3 (3.7; 

28.7)
Both

Tocantins 685.7 (540.1; 867.2)
199.1 (160.7; 

249.0)
3,534.7 (2,779.4; 

4,489.0)
226.2 (178.3; 

287.8)
13.6 (3.0; 

25.5)
Both

Northeast region
41,077.2 (32,397.3; 

50,978.3)
172.3 (134.9; 

213.3)

124,676.7 
(97,034.2; 
158,860.4)

187.8 (146.0; 
240.2)

9.0 (0.7; 
16.9)

Both

Alagoas
2,213.9 (1,760.1; 

2,781.6)
175.7 (140.4; 

220.0)
6,388.9 (4,861.2; 

8,215.5)
192.8 (146.7; 

248.1)
9.7 (-1.2; 

20.6)
Both

Bahia
12,412.1 (9,805.5; 

15,225.1)
193.4 (152.7; 

237.7)

37,082.3 
(28,864.0; 
47,224.9)

202.7 (156.3; 
259.4)

4.8 (-6.2; 
15.0)

Both

Ceará
4,992.3 (3,749.2; 

6,261.0)
133.9 (102.2; 

166.5)

17,575.1 
(13,244.4; 
23,085.7)

158.8 (119.6; 
208.8)

18.5 (6.1; 
32.1)

Both

Maranhão
3,777.8 (3,004.9; 

4,717.3)
165.6 (131.1; 

205.6)

13,441.4 
(10,605.0; 
17,077.0)

196.9 (154.9; 
251.5)

18.9 (7.8; 
32.3)

Both

Paraíba
3,511.9 (2,749.1; 

4,495.7)
161.6 (126.3; 

205.3)
9,153.2 (7,137.0; 

11,786.5)
175.3 (137.0; 

225.8)
8.5 (-3.5; 

21.2)
Both

Pernambuco
7,252.9 (5,720.6; 

9,167.9)
169.6 (131.0; 

211.7)

18,471.8 
(14,028.5; 
23,212.3)

169.8 (130.0; 
212.8)

0.1 (-11.0; 
11.2)

Both

Piaui
3,029.8 (2,503.9; 

3,756.5)
227.8 (185.8; 

282.1)
10,041.5 (8,014.1; 

12,653.4)
243.0 (194.3; 

306.1)
6.6 (-4.0; 

17.6)
Both

Rio Grande do 
Norte

2,730.3 (2,155.8; 
3,427.8)

174.6 (136.7; 
217.3)

8,410.3 (6,450.2; 
10,702.9)

198.3 (152.4; 
252.1)

13.6 (2.2; 
24.9)

Both
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Sergipe
1,156.1 (903.8; 

1,462.2)
144.7 (113.8; 

183.2)
4,112.2 (3,181.4; 

5,274.0)
168.3 (130.1; 

217.9)
16.3 (4.9; 

28.5)
Both

Southeast region
50,915.3 (39,159.3; 

64,354.1)
138.2 (106.9; 

174.9)

178,950.8 
(133,288.2; 
234,404.9)

150.8 (112.5; 
197.2)

9.1 (-1.7; 
18.0)

Both

Espírito Santo
2,187.0 (1,780.4; 

2,752.9)
163.4 (132.5; 

206.3)
9,882.7 (7,585.1; 

12,507.1)
198.3 (151.8; 

251.7)
21.4 (9.0; 

33.4)
Both

Minas Gerais
13,856.1 (10,802.2; 

17,500.8)
154.7 (120.2; 

192.6)

49,278.3 
(37,917.3; 
63,115.5)

167.0 (128.2; 
213.7)

8.0 (-4.7; 
19.4)

Both

Rio de Janeiro
12,887.1 (9,953.8; 

16,180.1)
149.4 (116.3; 

188.3)

35,426.8 
(26,681.2; 
46,169.1)

149.2 (112.7; 
194.7)

-0.1 (-11.0; 
11.9)

Both

São Paulo
21,985.0 (16,932.9; 

28,321.8)
122.6 (94.3; 

155.8)

84,362.9 
(61,973.5; 
111,914.6)

139.5 (103.0; 
185.4)

13.8 (-0.7; 
27.9)

Both

South region
16,524.6 (12,783.6; 

21,142.4)
130.9 (99.9; 

167.9)

64,422.0 
(49,045.7; 
83,453.0)

157.9 (119.5; 
203.7)

20.7 (8.8; 
30.6)

Both

Paraná
6,070.3 (4,708.8; 

7,668.5)
139.6 (106.6; 

180.6)

23,994.6 
(18,290.1; 
31,185.5)

162.5 (125.5; 
209.7)

16.4 (3.8; 
29.2)

Both

Rio Grande do 
Sul

7,551.8 (5,853.0; 
9,677.7)

126.6 (97.1; 
160.5)

26,328.8 
(19,889.5; 
34,368.8)

155.4 (117.1; 
201.3)

22.8 (8.1; 
36.5)

Both

Santa Catarina
2,902.5 (2,270.9; 

3,695.2)
126.0 (96.9; 

160.7)

14,098.6 
(10,389.0; 
18,146.8)

155.6 (115.7; 
199.8)

23.5 (9.1; 
36.7)

Both

West-Central 
region

5,430.0 (4,227.2; 
6,744.4)

144.1 (111.6; 
183.4)

28,843.2 
(22,219.7; 
36,862.6)

168.0 (131.1; 
216.2)

16.6 (5.9; 
27.7)

Both

Distrito Federal 891.2 (717.5; 1,097.5)
165.1 (132.3; 

207.2)
4,935.5 (3,771.4; 

6,449.5)
165.3 (127.6; 

217.2)
0.1 (-11.3; 

11.5)
Both

Goiás
2,312.9 (1,765.0; 

2,976.5)
132.6 (101.7; 

171.0)
11,886.4 (8,935.8; 

15,432.9)
154.8 (117.8; 

201.0)
16.7 (3.7; 

33.1)
Both

Mato Grosso
1,087.1 (866.7; 

1,340.8)
158.1 (123.6; 

203.5)
6,619.0 (5,130.3; 

8,466.5)
194.4 (150.2; 

247.8)
23.0 (8.2; 

36.9)
Both

Mato Grosso 
do Sul

1,138.8 (902.2; 
1,415.2)

144.2 (112.9; 
180.8)

5,402.4 (4,156.4; 
6,914.9)

174.7 (135.0; 
225.0)

21.2 (7.4; 
34.2)

Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 7.5 – Hypertensive heart disease: number of deaths and mortality rate according to sex, in Brazil, its geographic regions, 
and Federative Units, in 1990 and 2023, and percent change of rates in the period

Location
1990

Number
(95% UI)

1990
Rate

(95% UI)

2023
Number
(95% UI)

2023
Rate

(95% UI)

Percent 
change of 

rates
(95% UI)

Sex

Brazil
7,546.4 (6,633.8; 

8,656.0)
21.6 (18.7; 

24.9)
14,228.9 (12,937.8; 

15,601.6)
13.2 (11.8; 

14.5)
-39.1 (-46.3; 

-30.4)
Male

North region 292.2 (254.1; 338.8)
19.2 (16.4; 

22.3)
973.8 (853.4; 

1,102.3)
14.8 (12.9; 

16.8)
-23.3 (-34.7; 

-10.4)
Male

Acre 15.1 (12.1; 18.4)
21.0 (17.0; 

25.3)
43.7 (35.7; 53.4)

14.6 (11.8; 
17.9)

-30.3 (-46.6; 
-7.0)

Male

Amapá 6.0 (4.8; 7.2)
17.5 (13.9; 

20.9)
27.1 (22.0; 33.0) 11.7 (9.5; 14.6)

-32.7 (-49.4; 
-11.5)

Male

Amazonas 47.5 (40.7; 55.9)
16.9 (14.2; 

20.1)
184.3 (154.0; 216.9)

15.0 (12.4; 
17.6)

-11.5 (-28.7; 
8.7)

Male

Pará 141.4 (119.9; 168.4)
17.6 (14.7; 

20.9)
411.4 (338.6; 491.8)

12.9 (10.6; 
15.5)

-26.6 (-40.7; 
-7.3)

Male

Rondônia 43.3 (36.0; 50.9)
29.3 (24.4; 

34.1)
125.2 (104.9; 151.7)

17.4 (14.4; 
21.2)

-40.7 (-51.4; 
-23.7)

Male

Roraima 5.4 (4.2; 6.8)
24.6 (19.7; 

30.7)
29.9 (23.9; 36.9)

17.8 (14.6; 
21.7)

-27.7 (-46.4; 
-4.5)

Male

Tocantins 33.4 (26.8; 40.6)
31.4 (25.4; 

38.4)
152.3 (126.3; 184.0)

20.3 (16.7; 
24.5)

-35.5 (-50.4; 
-17.1)

Male

Northeast region
2,116.1 (1,711.4; 

2,544.9)
20.3 (16.4; 

24.3)
4,326.8 (3,654.3; 

5,173.6)
15.1 (12.7; 

18.1)
-25.5 (-39.4; 

-2.4)
Male

Alagoas 133.5 (106.5; 165.0)
23.6 (19.0; 

29.1)
284.1 (238.0; 341.7)

20.3 (16.9; 
24.3)

-14.1 (-33.8; 
16.9)

Male

Bahia 588.7 (491.7; 690.5)
21.0 (17.6; 

24.7)
1,078.4 (909.2; 

1,280.0)
13.5 (11.3; 

16.0)
-35.8 (-47.9; 

-18.7)
Male

Ceará 182.9 (145.7; 222.2) 11.7 (9.2; 14.1) 523.5 (442.9; 618.6) 10.8 (9.2; 12.7)
-7.2 (-25.9; 

21.8)
Male

Maranhão 197.3 (144.1; 263.2)
19.6 (14.3; 

26.2)
599.9 (497.3; 746.8)

20.1 (16.6; 
24.9)

2.3 (-25.2; 
49.5)

Male

Paraíba 183.9 (146.3; 228.4)
19.2 (15.3; 

24.0)
357.4 (295.5; 425.5)

16.4 (13.6; 
19.6)

-14.6 (-33.8; 
13.7)

Male

Pernambuco 472.0 (387.2; 567.5)
25.7 (21.0; 

30.6)
675.7 (575.3; 793.3)

15.2 (12.9; 
17.9)

-40.9 (-52.5; 
-24.5)

Male

Piaui 186.2 (137.7; 236.1)
31.0 (23.1; 

39.1)
381.1 (311.9; 475.9)

20.7 (16.9; 
26.0)

-33.2 (-48.8; 
-4.6)

Male

Rio Grande do 
Norte

117.8 (90.9; 145.7)
17.4 (13.4; 

21.6)
290.8 (243.3; 351.0)

15.8 (13.2; 
19.2)

-8.9 (-30.0; 
23.8)

Male

Sergipe 53.9 (43.3; 65.0)
15.5 (12.5; 

18.7)
136.0 (110.3; 163.4)

13.3 (10.8; 
15.9)

-14.6 (-33.1; 
12.8)

Male

Southeast region
3,817.3 (3,355.3; 

4,440.8)
23.9 (20.9; 

28.0)
5,839.3 (5,163.0; 

6,703.5)
12.0 (10.6; 

13.7)
-49.9 (-59.0; 

-39.0)
Male

Espírito Santo 136.6 (117.3; 160.0)
22.9 (19.6; 

26.9)
403.5 (348.7; 466.5)

19.0 (16.3; 
21.9)

-17.3 (-32.5; 
0.9)

Male

Minas Gerais
1,004.2 (880.3; 

1,173.9)
24.5 (21.3; 

29.0)
1,323.9 (1,155.7; 

1,520.2)
10.4 (9.1; 12.0)

-57.6 (-66.1; 
-48.3)

Male
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Rio de Janeiro
1,115.7 (977.1; 

1,306.3)
30.9 (27.2; 

36.4)
1,257.4 (1,100.1; 

1,467.7)
13.4 (11.7; 

15.6)
-56.6 (-64.8; 

-46.6)
Male

São Paulo
1,560.8 (1,359.7; 

1,815.6)
20.7 (17.7; 

24.0)
2,854.5 (2,520.1; 

3,286.7)
11.7 (10.3; 

13.3)
-43.6 (-53.4; 

-32.2)
Male

South region
977.2 (844.0; 

1,138.6)
18.7 (16.0; 

22.1)
2,066.8 (1,813.1; 

2,363.9)
12.7 (11.0; 

14.7)
-32.3 (-44.2; 

-16.5)
Male

Paraná 420.7 (362.1; 491.0)
21.9 (18.5; 

25.7)
806.5 (701.8; 933.3)

13.3 (11.5; 
15.4)

-39.5 (-50.4; 
-24.9)

Male

Rio Grande do Sul 403.4 (349.4; 470.7)
17.2 (14.8; 

20.4)
839.8 (720.0; 959.2)

12.6 (10.8; 
14.6)

-26.5 (-39.1; 
-9.4)

Male

Santa Catarina 153.2 (129.6; 180.9)
16.3 (13.7; 

19.3)
420.5 (355.5; 495.5) 11.8 (9.8; 14.0)

-27.6 (-41.1; 
-9.5)

Male

West-Central 
region

343.5 (303.9; 403.8)
19.5 (17.0; 

23.1)
1,022.2 (908.5; 

1,149.0)
13.6 (12.0; 

15.2)
-30.6 (-40.9; 

-19.0)
Male

Distrito Federal 60.4 (52.7; 70.7)
27.7 (24.1; 

32.1)
112.5 (94.4; 134.1) 9.7 (8.1; 11.6)

-65.1 (-70.9; 
-56.7)

Male

Goiás 144.5 (124.7; 172.8)
17.4 (14.7; 

20.9)
400.5 (343.5; 461.8)

11.8 (10.0; 
13.6)

-32.3 (-46.7; 
-16.9)

Male

Mato Grosso 56.4 (46.4; 67.8)
17.1 (13.8; 

20.6)
283.8 (241.2; 335.9)

18.1 (15.4; 
21.7)

6.0 (-14.8; 
35.4)

Male

Mato Grosso do 
Sul

82.1 (70.9; 96.3)
22.1 (19.0; 

26.1)
225.4 (193.5; 263.9)

16.3 (13.9; 
19.3)

-26.2 (-40.0; 
-9.1)

Male

Brazil
9,041.6 (7,713.4; 

10,421.5)
22.6 (19.0; 

26.1)
17,010.1 (13,956.7; 

19,219.8)
11.3 (9.3; 12.7)

-50.0 (-56.9; 
-43.2)

Female

North region 307.9 (262.9; 357.4)
20.2 (17.0; 

23.6)
879.9 (725.6; 

1,010.0)
11.7 (9.6; 13.4)

-42.1 (-51.6; 
-32.8)

Female

Acre 11.6 (9.2; 14.0)
20.2 (15.8; 

24.3)
40.7 (32.8; 49.0) 12.3 (9.8; 14.9)

-39.2 (-52.8; 
-20.8)

Female

Amapá 6.2 (4.9; 7.6)
13.0 (10.1; 

15.9)
24.0 (18.8; 29.8) 8.8 (6.9; 11.0)

-32.0 (-49.6; 
-8.6)

Female

Amazonas 50.7 (42.4; 60.7)
17.9 (14.6; 

21.5)
168.0 (134.8; 204.2) 11.4 (9.1; 13.8)

-36.2 (-48.0; 
-20.7)

Female

Pará 168.4 (139.9; 200.6)
19.2 (15.8; 

22.8)
372.1 (288.3; 452.1) 9.9 (7.7; 11.9)

-48.6 (-59.9; 
-37.4)

Female

Rondônia 34.3 (28.0; 40.3)
35.3 (28.6; 

41.5)
114.3 (93.4; 135.0)

16.0 (13.0; 
19.0)

-54.8 (-62.7; 
-43.0)

Female

Roraima 4.3 (3.5; 5.3)
25.8 (20.8; 

31.6)
24.3 (19.0; 29.7)

15.7 (12.5; 
18.8)

-39.2 (-54.4; 
-21.9)

Female

Tocantins 32.4 (25.1; 40.9)
35.3 (27.0; 

43.5)
136.5 (109.6; 163.8)

17.5 (13.9; 
21.0)

-50.6 (-61.2; 
-35.3)

Female

Northeast region
2,406.6 (1,918.1; 

2,869.8)
20.3 (16.1; 

24.3)
4,910.8 (3,930.5; 

5,838.0)
12.4 (10.1; 

14.8)
-38.8 (-52.2; 

-21.8)
Female

Alagoas 140.5 (110.4; 170.9)
22.5 (17.7; 

27.4)
333.8 (267.9; 395.6)

17.5 (13.9; 
21.0)

-22.1 (-41.6; 
1.7)

Female

Bahia 741.7 (598.5; 886.3)
22.4 (17.9; 

26.9)
1,266.9 (1,018.4; 

1,524.5)
11.5 (9.4; 13.7)

-48.7 (-58.7; 
-35.4)

Female

Ceará 215.4 (164.3; 266.1) 12.0 (9.0; 14.8) 652.0 (511.0; 774.6) 9.8 (7.9; 11.6)
-18.0 (-35.5; 

8.3)
Female
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Maranhão 128.0 (86.6; 170.3) 12.6 (8.6; 16.9) 586.4 (449.1; 714.3)
15.7 (12.0; 

19.1)
24.6 (-12.9; 

90.4)
Female

Paraíba 221.0 (165.3; 277.7)
21.3 (15.5; 

26.7)
444.9 (352.5; 536.1)

13.8 (11.1; 
16.5)

-35.2 (-51.8; 
-13.8)

Female

Pernambuco 608.1 (497.2; 721.8)
28.3 (23.0; 

33.6)
779.5 (649.1; 920.5)

12.0 (10.0; 
14.2)

-57.6 (-65.4; 
-47.7)

Female

Piaui 164.8 (121.3; 209.0)
26.6 (19.5; 

33.7)
395.1 (297.4; 484.5)

16.5 (12.5; 
20.1)

-38.0 (-55.0; 
-14.6)

Female

Rio Grande do 
Norte

117.7 (91.1; 144.9)
15.0 (11.6; 

18.5)
299.5 (227.9; 375.0) 11.4 (8.8; 14.1)

-24.3 (-41.7; 
2.5)

Female

Sergipe 69.4 (55.4; 83.5)
17.9 (14.2; 

21.6)
152.7 (120.8; 186.6) 10.6 (8.4; 12.9)

-40.7 (-53.8; 
-25.0)

Female

Southeast region
4,628.5 (3,944.7; 

5,456.0)
24.5 (20.9; 

28.8)
7,265.5 (5,844.6; 

8,576.6)
10.3 (8.3; 12.1)

-58.1 (-66.0; 
-49.5)

Female

Espírito Santo 138.1 (116.0; 163.2)
21.9 (18.0; 

26.0)
438.9 (350.9; 517.2)

15.3 (12.3; 
17.9)

-29.9 (-43.6; 
-12.8)

Female

Minas Gerais
1,118.2 (936.8; 

1,321.7)
24.6 (20.5; 

29.2)
1,643.2 (1,294.4; 

1,977.0)
9.5 (7.5; 11.4)

-61.4 (-69.2; 
-52.9)

Female

Rio de Janeiro
1,390.1 (1,198.0; 

1,626.0)
29.5 (25.1; 

34.6)
1,562.7 (1,278.0; 

1,827.7)
10.7 (8.8; 12.4)

-63.8 (-70.3; 
-55.3)

Female

São Paulo
1,982.1 (1,685.1; 

2,343.4)
22.1 (18.7; 

26.2)
3,620.7 (2,960.4; 

4,274.4)
10.1 (8.3; 11.9)

-54.4 (-62.9; 
-45.3)

Female

South region
1,340.6 (1,140.9; 

1,579.8)
21.9 (18.4; 

25.9)
2,860.2 (2,266.8; 

3,359.3)
12.2 (9.7; 14.3)

-44.5 (-55.7; 
-32.9)

Female

Paraná 507.1 (431.2; 596.9)
25.4 (21.2; 

29.9)
972.3 (785.0; 

1,144.8)
11.8 (9.5; 13.9)

-53.6 (-63.2; 
-43.6)

Female

Rio Grande do Sul 606.5 (514.8; 714.1)
19.9 (16.6; 

23.4)
1,265.3 (989.8; 

1,504.9)
12.3 (9.7; 14.6)

-38.2 (-50.4; 
-24.4)

Female

Santa Catarina 227.1 (191.4; 273.7)
21.4 (18.0; 

25.9)
622.5 (488.6; 736.1) 12.5 (9.8; 14.8)

-41.5 (-53.7; 
-28.8)

Female

West-Central 
region

358.0 (303.2; 416.4)
21.7 (18.1; 

25.4)
1,093.8 (919.4; 

1,265.4)
12.0 (10.0; 

13.9)
-44.6 (-53.9; 

-35.7)
Female

Distrito Federal 62.6 (53.1; 74.4)
23.8 (20.0; 

28.2)
118.0 (92.8; 141.6) 7.2 (5.7; 8.7)

-69.7 (-75.9; 
-62.8)

Female

Goiás 166.3 (140.1; 199.7)
21.1 (17.4; 

25.3)
470.0 (377.7; 557.9) 11.5 (9.2; 13.8)

-45.5 (-56.5; 
-32.2)

Female

Mato Grosso 52.7 (42.7; 63.1)
20.0 (16.1; 

23.6)
262.4 (209.7; 310.4)

15.7 (12.5; 
18.7)

-21.2 (-38.8; 
-2.2)

Female

Mato Grosso do 
Sul

76.4 (63.2; 91.6)
23.1 (19.0; 

27.8)
243.4 (191.0; 287.8)

14.6 (11.4; 
17.3)

-36.7 (-50.9; 
-22.4)

Female

Brazil
16,588.0 (14,767.9; 

18,495.5)
22.3 (19.5; 

25.0)
31,239.1 (27,206.9; 

34,009.2)
12.2 (10.6; 

13.3)
-45.3 (-51.5; 

-39.3)
Both

North region 600.2 (532.8; 667.3)
19.9 (17.3; 

22.3)
1,853.7 (1,619.6; 

2,060.4)
13.2 (11.4; 

14.7)
-33.8 (-41.5; 

-25.0)
Both

Acre 26.7 (22.8; 31.0)
20.6 (17.4; 

23.8)
84.3 (72.7; 97.4)

13.4 (11.5; 
15.5)

-35.0 (-47.4; 
-21.1)

Both

Amapá 12.2 (10.3; 14.1)
14.6 (12.2; 

17.0)
51.1 (43.4; 59.9) 10.2 (8.6; 12.0)

-30.2 (-43.4; 
-14.6)

Both
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Amazonas 98.1 (85.1; 111.3)
17.5 (15.0; 

20.0)
352.2 (306.2; 409.2)

13.0 (11.3; 
15.4)

-25.3 (-36.3; 
-12.7)

Both

Pará 309.8 (268.8; 351.7)
18.6 (15.9; 

21.2)
783.6 (657.4; 901.3) 11.3 (9.4; 13.0)

-39.4 (-49.5; 
-28.4)

Both

Rondônia 77.7 (67.6; 87.5)
32.5 (28.2; 

37.1)
239.5 (204.2; 273.2)

16.6 (14.1; 
19.1)

-48.8 (-56.2; 
-39.6)

Both

Roraima 9.8 (8.2; 11.8)
25.1 (21.3; 

29.6)
54.2 (45.8; 63.0)

16.6 (14.2; 
19.2)

-33.8 (-46.3; 
-20.9)

Both

Tocantins 65.8 (53.9; 75.8)
34.1 (28.5; 

39.7)
288.8 (244.9; 330.8)

18.9 (15.9; 
21.6)

-44.7 (-54.7; 
-33.3)

Both

Northeast region
4,522.7 (3,815.4; 

5,170.7)
20.4 (17.1; 

23.4)
9,237.6 (7,947.9; 

10,533.1)
13.7 (11.8; 

15.6)
-33.0 (-43.4; 

-20.0)
Both

Alagoas 274.0 (225.4; 317.3)
23.1 (18.9; 

26.6)
617.9 (538.9; 702.4)

18.7 (16.2; 
21.4)

-18.7 (-32.9; 
1.3)

Both

Bahia
1,330.3 (1,115.1; 

1,525.6)
21.9 (18.1; 

25.1)
2,345.3 (1,971.3; 

2,704.8)
12.4 (10.5; 

14.3)
-43.2 (-51.9; 

-33.6)
Both

Ceará 398.4 (322.6; 465.2) 11.8 (9.6; 13.9)
1,175.5 (986.4; 

1,343.5)
10.3 (8.8; 11.7)

-13.0 (-27.7; 
6.4)

Both

Maranhão 325.2 (249.9; 397.4)
15.9 (12.1; 

19.5)
1,186.3 (999.3; 

1,371.7)
17.5 (14.7; 

20.3)
9.9 (-13.2; 

44.8)
Both

Paraíba 404.8 (319.8; 480.5)
20.3 (15.9; 

24.2)
802.2 (678.1; 920.5)

15.0 (12.8; 
17.2)

-26.0 (-39.5; 
-7.5)

Both

Pernambuco
1,080.1 (928.6; 

1,228.4)
27.2 (23.4; 

31.0)
1,455.1 (1,262.2; 

1,648.5)
13.3 (11.5; 

15.1)
-51.0 (-58.1; 

-41.9)
Both

Piaui 351.0 (277.2; 422.6)
28.8 (22.7; 

34.7)
776.1 (641.8; 903.3)

18.5 (15.4; 
21.5)

-35.9 (-49.0; 
-19.2)

Both

Rio Grande do 
Norte

235.5 (194.7; 277.0)
16.0 (13.1; 

18.9)
590.3 (500.9; 696.6)

13.4 (11.4; 
15.6)

-16.7 (-31.6; 
3.1)

Both

Sergipe 123.3 (104.5; 141.3)
16.8 (14.2; 

19.2)
288.7 (242.6; 333.0) 11.8 (9.9; 13.6)

-29.4 (-40.7; 
-15.6)

Both

Southeast region
8,445.8 (7,571.9; 

9,413.3)
24.4 (21.5; 

27.6)
13,104.8 (11,285.5; 

14,639.5)
11.1 (9.6; 12.4)

-54.6 (-60.6; 
-48.2)

Both

Espírito Santo 274.7 (241.6; 310.8)
22.4 (19.5; 

25.6)
842.4 (719.6; 949.3)

17.0 (14.4; 
19.2)

-24.1 (-34.0; 
-10.5)

Both

Minas Gerais
2,122.4 (1,902.0; 

2,376.9)
24.7 (21.8; 

27.9)
2,967.0 (2,503.7; 

3,382.5)
10.0 (8.4; 11.4)

-59.7 (-65.4; 
-52.8)

Both

Rio de Janeiro
2,505.8 (2,242.2; 

2,782.6)
30.4 (26.7; 

34.1)
2,820.1 (2,430.6; 

3,187.3)
11.8 (10.2; 

13.4)
-61.0 (-66.4; 

-55.3)
Both

São Paulo
3,542.9 (3,142.9; 

3,962.8)
21.6 (18.7; 

24.3)
6,475.3 (5,566.7; 

7,266.4)
10.9 (9.3; 12.2)

-49.8 (-56.4; 
-42.0)

Both

South region
2,317.8 (2,041.4; 

2,603.1)
20.6 (17.8; 

23.4)
4,927.0 (4,181.7; 

5,583.5)
12.5 (10.5; 

14.2)
-39.2 (-48.2; 

-29.6)
Both

Paraná
927.7 (818.8; 

1,040.8)
23.8 (20.6; 

26.8)
1,778.8 (1,512.2; 

2,010.3)
12.5 (10.6; 

14.2)
-47.4 (-55.2; 

-38.1)
Both

Rio Grande do Sul
1,009.8 (877.5; 

1,135.2)
19.0 (16.0; 

21.5)
2,105.1 (1,766.4; 

2,385.8)
12.6 (10.5; 

14.3)
-33.3 (-42.6; 

-22.0)
Both

Santa Catarina 380.2 (334.8; 434.1)
19.2 (16.7; 

22.0)
1,043.0 (887.5; 

1,188.5)
12.4 (10.4; 

14.2)
-35.6 (-45.5; 

-25.4)
Both
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West-Central 
region

701.5 (628.3; 778.9)
20.6 (18.2; 

23.2)
2,116.0 (1,852.3; 

2,356.1)
12.8 (11.0; 

14.3)
-38.2 (-45.4; 

-29.6)
Both

Distrito Federal 123.0 (108.6; 137.2)
25.3 (22.1; 

28.4)
230.5 (193.6; 268.5) 8.3 (6.9; 9.7)

-67.4 (-72.2; 
-61.6)

Both

Goiás 310.8 (274.6; 349.0)
19.3 (16.7; 

21.8)
870.6 (742.4; 982.4) 11.7 (9.9; 13.2)

-39.3 (-48.2; 
-29.0)

Both

Mato Grosso 109.2 (92.4; 125.0)
18.4 (15.5; 

21.2)
546.2 (474.5; 621.6)

16.9 (14.5; 
19.4)

-8.1 (-23.3; 
10.1)

Both

Mato Grosso do 
Sul

158.6 (137.4; 179.0)
22.6 (19.4; 

25.8)
468.8 (397.8; 536.0)

15.4 (13.0; 
17.7)

-31.7 (-42.4; 
-20.2)

Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 7.6 – DALY numbers and rates attributable to hypertensive heart disease, according to sex, in Brazil, its geographic 
regions, and Federative Units, in 1990 and 2023, and percent change of rates in the period

Location
1990

Number
(95% UI)

1990
Rate

(95% UI)

2023
Number
(95% UI)

2023
Rate

(95% UI)

Percent change 
of rates

(95% UI)
Sex

Brazil
185,232.9 
(164,991.5; 
209,242.8)

448.0 (396.7; 
510.3)

299,984.4 
(278,539.6; 
322,546.4)

260.1 (240.5; 
280.6)

-41.9 (-48.0; 
-34.7)

Male

North region
7,134.1 (6,273.4; 

8,219.5)
368.5 (322.7; 

426.9)

20,892.0 
(18,509.1; 
23,423.4)

282.1 (250.0; 
316.9)

-23.5 (-34.0; 
-11.9)

Male

Acre
362.2 (293.4; 

437.2)
406.9 (332.1; 

490.5)
966.2 (799.9; 

1,182.6)
289.2 (239.0; 

352.5)
-28.9 (-43.8; 

-6.3)
Male

Amapá
141.1 (114.0; 

166.4)
323.9 (262.9; 

384.6)
624.4 (514.7; 

765.7)
233.4 (193.4; 

282.4)
-28.0 (-45.2; 

-5.7)
Male

Amazonas
1,154.0 (991.7; 

1,347.7)
316.2 (271.4; 

369.9)
4,007.7 (3,398.1; 

4,742.2)
279.7 (237.0; 

327.3)
-11.5 (-27.8; 7.0) Male

Pará
3,327.0 (2,852.2; 

3,893.0)
336.6 (285.7; 

397.3)
8,769.9 (7,390.4; 

10,214.1)
247.2 (209.4; 

290.7)
-26.6 (-40.7; 

-9.3)
Male

Rondônia
1,161.1 (969.5; 

1,358.8)
557.8 (466.0; 

650.2)
2,665.7 (2,255.8; 

3,203.0)
332.4 (281.6; 

398.7)
-40.4 (-50.6; 

-25.3)
Male

Roraima
160.1 (124.1; 

200.6)
468.9 (370.8; 

581.7)
728.7 (588.2; 

899.8)
342.2 (279.0; 

420.3)
-27.0 (-46.4; 

-1.8)
Male

Tocantins
828.6 (660.7; 

999.5)
502.4 (407.0; 

602.5)
3,129.3 (2,610.5; 

3,782.5)
391.7 (328.9; 

473.9)
-22.0 (-39.9; 0.4) Male

Northeast region
47,307.7 
(38,522.5; 
57,301.0)

406.9 (331.8; 
492.8)

90,503.7 
(78,011.7; 
106,080.3)

304.7 (262.7; 
357.7)

-25.1 (-38.5; 
-4.0)

Male

Alagoas
3,103.6 (2,460.1; 

3,832.4)
488.3 (391.5; 

602.2)
6,261.9 (5,315.4; 

7,570.0)
411.6 (348.1; 

496.8)
-15.7 (-34.8; 

13.1)
Male

Bahia
13,647.6 
(11,416.9; 
16,134.5)

434.8 (364.8; 
512.9)

22,329.5 
(19,323.0; 
26,291.9)

273.4 (236.5; 
322.4)

-37.1 (-48.6; 
-21.3)

Male

Ceará
3,848.6 (3,103.2; 

4,645.6)
217.1 (175.4; 

260.7)

10,698.2 
(9,186.9; 
12,505.0)

218.7 (187.7; 
255.2)

0.7 (-19.1; 30.2) Male

Maranhão
4,566.7 (3,404.0; 

6,117.8)
388.8 (289.6; 

514.4)

12,213.7 
(10,246.2; 
14,974.6)

380.9 (317.8; 
467.1)

-2.0 (-26.2; 38.5) Male

Paraíba
3,591.5 (2,839.8; 

4,456.6)
350.8 (279.1; 

434.4)
7,385.9 (6,223.6; 

8,576.4)
329.0 (277.5; 

382.5)
-6.2 (-26.1; 23.4) Male

Pernambuco
10,880.7 
(9,015.4; 
13,074.1)

529.1 (438.9; 
632.0)

14,976.3 
(12,842.2; 
17,213.3)

314.3 (269.3; 
361.9)

-40.6 (-51.5; 
-24.8)

Male

Piaui
4,087.5 (3,077.3; 

5,154.2)
610.5 (459.5; 

767.5)
7,635.2 (6,418.3; 

9,328.9)
406.4 (342.1; 

497.1)
-33.4 (-48.8; 

-6.8)
Male

Rio Grande do 
Norte

2,436.0 (1,934.7; 
2,978.3)

332.4 (264.0; 
404.6)

6,074.9 (5,186.4; 
7,287.5)

323.7 (276.7; 
388.7)

-2.6 (-24.7; 27.7) Male
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Sergipe
1,145.6 (920.7; 

1,386.3)
301.5 (242.5; 

364.7)
2,928.1 (2,400.3; 

3,519.7)
265.5 (218.5; 

317.8)
-11.9 (-31.0; 

16.6)
Male

Southeast region
98,502.1 
(87,253.8; 
113,796.3)

514.3 (453.7; 
595.3)

125,300.1 
(111,707.6; 
143,423.2)

241.6 (215.5; 
276.2)

-53.0 (-60.5; 
-44.0)

Male

Espírito Santo
3,296.0 (2,860.2; 

3,863.7)
466.3 (403.0; 

544.4)
8,519.2 (7,524.9; 

9,756.8)
372.7 (327.0; 

426.5)
-20.1 (-33.4; 

-2.5)
Male

Minas Gerais
26,726.4 
(23,673.6; 
31,311.3)

557.4 (491.1; 
650.2)

27,513.2 
(24,267.5; 
31,565.0)

208.5 (184.0; 
239.1)

-62.6 (-69.5; 
-54.8)

Male

Rio de Janeiro
29,329.1 
(25,968.0; 
33,932.5)

678.6 (599.8; 
789.8)

27,376.7 
(24,054.7; 
31,534.1)

274.6 (242.1; 
314.4)

-59.5 (-66.6; 
-51.3)

Male

São Paulo
39,150.6 
(34,427.1; 
44,927.7)

424.6 (371.6; 
492.3)

61,891.0 
(55,077.7; 
71,479.5)

234.3 (209.3; 
269.9)

-44.8 (-53.2; 
-34.8)

Male

South region
23,241.0 
(20,439.6; 
26,697.6)

367.3 (319.3; 
424.8)

41,319.6 
(37,004.7; 
46,673.6)

230.5 (204.5; 
259.0)

-37.3 (-47.6; 
-24.5)

Male

Paraná
9,914.5 (8,608.9; 

11,427.0)
428.3 (371.8; 

495.7)

16,245.8 
(14,477.3; 
18,535.0)

244.4 (217.1; 
277.1)

-42.9 (-52.3; 
-31.1)

Male

Rio Grande do 
Sul

9,732.6 (8,512.1; 
11,152.4)

340.5 (296.5; 
394.1)

16,420.3 
(14,312.7; 
18,616.0)

228.4 (199.6; 
258.5)

-32.9 (-43.9; 
-19.2)

Male

Santa Catarina
3,593.9 (3,109.1; 

4,238.6)
312.6 (264.9; 

368.0)
8,653.5 (7,533.6; 

9,943.4)
211.4 (182.6; 

244.3)
-32.4 (-44.0; 

-17.6)
Male

West-Central 
region

9,048.0 (8,085.9; 
10,441.2)

402.8 (358.3; 
472.9)

21,969.0 
(19,959.7; 
24,143.0)

264.1 (239.4; 
292.3)

-34.4 (-43.1; 
-24.8)

Male

Distrito Federal
1,764.9 (1,547.7; 

2,063.5)
583.8 (509.4; 

681.2)
2,522.3 (2,175.5; 

2,947.9)
189.8 (163.2; 

221.5)
-67.5 (-72.6; 

-60.7)
Male

Goiás
3,737.6 (3,266.0; 

4,421.9)
360.3 (312.1; 

427.5)
8,581.2 (7,460.4; 

9,768.5)
230.2 (200.2; 

262.3)
-36.1 (-48.4; 

-23.2)
Male

Mato Grosso
1,521.1 (1,247.0; 

1,813.1)
344.8 (282.9; 

411.1)
6,183.3 (5,313.2; 

7,200.0)
348.8 (298.3; 

405.6)
1.2 (-18.0; 27.8) Male

Mato Grosso 
do Sul

2,024.4 (1,771.2; 
2,360.1)

442.7 (385.5; 
517.4)

4,682.2 (4,065.6; 
5,371.1)

315.8 (272.8; 
362.1)

-28.7 (-41.7; 
-14.1)

Male

Brazil
197,865.4 
(172,080.3; 
226,632.0)

432.7 (375.1; 
497.2)

300,709.9 
(260,819.5; 
332,091.4)

204.3 (177.3; 
225.4)

-52.8 (-58.7; 
-47.2)

Female

North region
6,692.9 (5,786.7; 

7,712.0)
362.6 (312.1; 

418.6)

17,056.5 
(14,916.0; 
19,072.4)

214.0 (185.4; 
240.9)

-41.0 (-49.5; 
-32.7)

Female

Acre
270.7 (216.5; 

322.9)
371.4 (295.4; 

440.4)
832.9 (683.8; 

1,006.3)
235.2 (192.6; 

284.1)
-36.7 (-50.7; 

-19.3)
Female

Amapá
127.5 (104.8; 

154.4)
236.7 (194.0; 

286.7)
483.5 (388.7; 

589.1)
166.4 (134.1; 

199.8)
-29.7 (-47.3; 

-7.4)
Female
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Amazonas
1,096.7 (929.4; 

1,290.6)
310.7 (261.4; 

367.4)
3,177.9 (2,644.5; 

3,807.4)
200.2 (165.9; 

238.0)
-35.6 (-47.1; 

-20.0)
Female

Pará
3,444.5 (2,946.9; 

4,084.3)
341.9 (291.6; 

406.1)
7,211.4 (5,997.3; 

8,424.1)
184.4 (152.5; 

216.6)
-46.1 (-56.7; 

-34.6)
Female

Rondônia
861.6 (711.7; 

1,017.1)
605.2 (491.9; 

704.2)
2,259.4 (1,846.6; 

2,630.8)
283.5 (232.7; 

332.1)
-53.1 (-61.4; 

-42.3)
Female

Roraima
117.3 (93.6; 

144.1)
472.7 (383.1; 

573.2)
565.9 (448.7; 

704.6)
279.5 (225.5; 

340.8)
-40.9 (-56.4; 

-22.4)
Female

Tocantins
774.6 (595.3; 

977.9)
536.0 (422.5; 

664.6)
2,525.6 (2,072.7; 

3,000.6)
313.2 (257.9; 

371.8)
-41.6 (-54.3; 

-23.6)
Female

Northeast region
49,898.6 
(40,680.8; 
58,891.1)

384.9 (312.6; 
456.3)

87,614.0 
(73,454.4; 
102,122.0)

232.1 (195.9; 
271.5)

-39.7 (-52.6; 
-23.9)

Female

Alagoas
3,124.5 (2,492.2; 

3,818.6)
450.3 (359.7; 

548.2)
6,460.6 (5,366.5; 

7,554.6)
334.4 (277.5; 

392.8)
-25.7 (-44.2; 

-2.9)
Female

Bahia
15,959.9 
(13,264.1; 
18,670.6)

447.8 (371.3; 
524.8)

22,373.7 
(18,727.3; 
26,313.5)

217.8 (183.0; 
256.1)

-51.4 (-61.3; 
-39.1)

Female

Ceará
4,265.7 (3,356.5; 

5,223.1)
213.4 (169.1; 

259.1)

11,129.3 
(9,287.5; 
12,969.9)

177.5 (148.8; 
206.9)

-16.8 (-35.1; 8.5) Female

Maranhão
2,587.2 (1,755.3; 

3,414.5)
218.3 (148.3; 

288.9)

10,554.5 
(8,552.1; 
12.784.9)

282.6 (229.0; 
343.0)

29.5 (-6.3; 91.3) Female

Paraíba
4,161.1 (3,173.7; 

5,237.7)
367.7 (279.4; 

459.2)
7,520.9 (6,169.7; 

8,796.7)
250.2 (208.0; 

291.7)
-31.9 (-48.6; 

-8.8)
Female

Pernambuco
12,647.6 
(10,461.6; 
14,976.6)

532.9 (440.3; 
630.4)

14,936.3 
(12,610.5; 
17,408.2)

233.8 (197.4; 
272.3)

-56.1 (-64.0; 
-45.6)

Female

Piaui
3,352.2 (2,493.2; 

4,258.9)
480.8 (359.9; 

609.6)
6,667.1 (5,312.9; 

7,927.8)
291.0 (232.2; 

347.1)
-39.5 (-55.6; 

-17.9)
Female

Rio Grande do 
Norte

2,408.0 (1,948.0; 
2,911.8)

292.2 (235.5; 
352.4)

5,181.3 (4,201.5; 
6,360.0)

211.5 (173.6; 
259.0)

-27.6 (-43.0; 
-4.9)

Female

Sergipe
1,392.5 (1,127.1; 

1,657.3)
329.4 (268.0; 

391.3)
2,790.4 (2,323.3; 

3,376.9)
195.4 (162.8; 

236.6)
-40.7 (-53.5; 

-24.6)
Female

Southeast region
103,574.5 
(89,882.1; 
121,577.3)

478.1 (411.0; 
561.0)

128,884.3 
(110,592.8; 
148,248.9)

188.2 (161.8; 
216.2)

-60.6 (-67.1; 
-52.2)

Female

Espírito Santo
3,071.2 (2,631.8; 

3,623.4)
416.9 (356.0; 

489.1)
7,954.3 (6,622.7; 

9,205.5)
282.4 (235.0; 

326.1)
-32.3 (-44.2; 

-17.6)
Female

Minas Gerais
26,104.1 
(22,438.7; 
30,599.5)

502.9 (428.3; 
593.1)

28,589.5 
(23,850.8; 
33,256.1)

173.3 (144.8; 
200.6)

-65.5 (-71.7; 
-58.5)

Female

Rio de Janeiro
31,257.6 
(27,409.3; 
36,546.8)

588.1 (513.8; 
686.7)

28,866.6 
(24,623.6; 
33,005.9)

207.3 (177.2; 
237.9)

-64.7 (-70.5; 
-56.9)

Female

São Paulo
43,141.6 
(37,223.5; 
50,581.5)

416.4 (357.4; 
489.9)

63,474.0 
(54,234.0; 
72,500.9)

180.5 (154.3; 
205.7)

-56.7 (-64.0; 
-47.7)

Female

210



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

South region
28,874.5 
(24,767.8; 
33,819.2)

406.3 (346.9; 
475.4)

46,609.6 
(38,796.1; 
53,379.6)

200.0 (166.7; 
228.7)

-50.8 (-59.7; 
-40.8)

Female

Paraná
11,502.7 
(9,781.8; 
13,476.6)

482.5 (409.1; 
565.6)

16,465.8 
(13,707.9; 
18,914.0)

197.7 (164.1; 
226.9)

-59.0 (-66.3; 
-50.1)

Female

Rio Grande do 
Sul

12,565.5 
(10,722.7; 
14,647.2)

364.0 (309.6; 
425.1)

19,679.6 
(16,400.4; 
22,632.4)

199.6 (167.7; 
228.8)

-45.2 (-54.8; 
-34.0)

Female

Santa Catarina
4,806.2 (4,127.5; 

5,672.4)
382.7 (325.5; 

457.3)

10,464.1 
(8,701.5; 
12,168.0)

204.2 (168.9; 
237.4)

-46.7 (-57.2; 
-36.4)

Female

West-Central 
region

8,824.9 (7,566.0; 
10,255.3)

424.4 (362.6; 
494.1)

20,545.5 
(17,877.9; 
23,098.6)

214.8 (186.2; 
242.5)

-49.4 (-57.2; 
-41.7)

Female

Distrito Federal
1,631.4 (1,389.2; 

1,903.7)
484.1 (412.5; 

570.1)
2,250.0 (1,848.0; 

2,669.6)
128.8 (104.8; 

151.8)
-73.4 (-78.8; 

-67.5)
Female

Goiás
4,076.4 (3,472.7; 

4,853.7)
417.6 (352.9; 

501.3)
8,658.1 (7,245.3; 

10,129.6)
203.6 (170.3; 

239.4)
-51.3 (-61.0; 

-40.3)
Female

Mato Grosso
1,331.0 (1,072.5; 

1,588.9)
381.2 (308.2; 

451.9)
5,085.0 (4,206.5; 

5,835.7)
280.1 (230.9; 

324.8)
-26.5 (-41.2; 

-9.7)
Female

Mato Grosso 
do Sul

1,786.1 (1,515.0; 
2,131.7)

432.2 (362.3; 
512.7)

4,552.4 (3,739.0; 
5,308.7)

265.8 (218.4; 
310.3)

-38.5 (-51.8; 
-25.8)

Female

Brazil
383,098.3 
(348,622.3; 
422,594.2)

441.5 (397.2; 
489.5)

600,694.3 
(546,105.7; 
644,465.4)

230.2 (208.7; 
247.2)

-47.8 (-52.9; 
-42.6)

Both

North region
13,827.0 
(12,273.6; 
15,342.4)

367.2 (326.7; 
409.0)

37,948.5 
(34,474.1; 
41,436.6)

247.0 (222.8; 
270.5)

-32.7 (-39.4; 
-25.4)

Both

Acre
632.9 (544.1; 

728.1)
390.2 (333.0; 

448.1)
1,799.0 (1,575.2; 

2,079.1)
261.4 (228.2; 

302.4)
-33.0 (-45.2; 

-19.1)
Both

Amapá
268.6 (233.4; 

307.1)
273.0 (234.1; 

314.0)
1,107.9 (950.8; 

1,294.2)
198.6 (171.5; 

229.2)
-27.2 (-41.0; 

-11.2)
Both

Amazonas
2,250.7 (1,989.3; 

2,539.3)
314.6 (273.8; 

355.4)
7,185.6 (6,311.1; 

8,170.0)
238.0 (209.4; 

269.3)
-24.4 (-35.0; 

-12.5)
Both

Pará
6,771.5 (6,021.4; 

7,609.8)
341.4 (300.6; 

385.6)

15,981.3 
(13,827.5; 
18,257.3)

214.4 (184.3; 
245.0)

-37.2 (-46.8; 
-26.8)

Both

Rondônia
2,022.7 (1,775.3; 

2,286.7)
583.5 (509.6; 

654.9)
4,925.1 (4,260.6; 

5,553.6)
307.8 (266.4; 

347.4)
-47.3 (-54.6; 

-39.3)
Both

Roraima
277.4 (232.7; 

334.0)
470.0 (399.3; 

556.6)
1,294.6 (1,096.8; 

1,496.2)
310.1 (268.0; 

357.1)
-34.0 (-47.5; 

-18.8)
Both

Tocantins
1,603.2 (1,319.4; 

1,849.5)
525.2 (445.5; 

602.5)
5,654.9 (5,009.8; 

6,494.2)
352.5 (311.8; 

404.5)
-32.9 (-44.0; 

-20.1)
Both

Northeast region
97,206.3 
(82,547.6; 
110,973.8)

395.9 (334.5; 
451.4)

178,117.7 
(156,883.2; 
201,904.7)

265.4 (234.2; 
301.1)

-33.0 (-42.9; 
-20.3)

Both
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Alagoas
6,228.1 (5,164.9; 

7,200.3)
468.9 (388.8; 

540.6)

12,722.4 
(11,224.2; 
14,383.6)

369.3 (325.1; 
417.6)

-21.2 (-34.6; 
-4.0)

Both

Bahia
29,607.5 
(25,782.1; 
33,944.0)

442.7 (386.3; 
506.6)

44,703.1 
(39,478.2; 
50,550.3)

243.8 (215.5; 
275.7)

-44.9 (-53.1; 
-36.1)

Both

Ceará
8,114.3 (6,659.7; 

9,344.5)
215.2 (177.1; 

249.7)

21,827.5 
(19,124.5; 
24,628.1)

196.7 (173.0; 
222.1)

-8.6 (-23.7; 10.3) Both

Maranhão
7,153.9 (5,573.5; 

8,744.8)
301.5 (233.6; 

366.2)

22,768.1 
(19,844.4; 
26,260.0)

327.4 (284.8; 
378.2)

8.6 (-12.4; 40.6) Both

Paraíba
7,752.6 (6,194.2; 

9,099.9)
359.4 (288.3; 

421.8)

14,906.9 
(12,963.7; 
17,063.5)

286.3 (249.3; 
327.2)

-20.3 (-34.7; 
-1.4)

Both

Pernambuco
23,528.3 
(20,495.2; 
26,639.7)

532.8 (463.5; 
604.0)

29,912.5 
(26,600.1; 
33,640.7)

269.2 (239.4; 
302.7)

-49.5 (-56.8; 
-40.5)

Both

Piaui
7,439.7 (5,977.6; 

8,924.1)
543.9 (435.2; 

650.9)

14,302.3 
(12,334.9; 
16,364.2)

345.1 (297.7; 
394.7)

-36.5 (-49.3; 
-20.6)

Both

Rio Grande do 
Norte

4,844.0 (4,115.4; 
5,616.6)

310.5 (263.0; 
360.8)

11,256.2 
(9,796.8; 
13,101.7)

262.4 (228.8; 
305.0)

-15.5 (-30.2; 2.1) Both

Sergipe
2,538.0 (2,179.5; 

2,886.1)
316.1 (270.3; 

359.6)
5,718.5 (4,994.5; 

6,529.2)
227.1 (197.8; 

259.3)
-28.1 (-39.4; 

-13.4)
Both

Southeast region
202,076.6 
(184,266.6; 
223,816.1)

497.3 (449.4; 
550.7)

254,184.4 
(226,902.8; 
280,635.1)

212.9 (190.0; 
234.8)

-57.2 (-62.1; 
-51.6)

Both

Espírito Santo
6,367.2 (5,661.1; 

7,122.0)
441.1 (391.0; 

491.7)

16,473.5 
(14,689.8; 
18,324.3)

324.2 (289.1; 
360.1)

-26.5 (-35.4; 
-13.9)

Both

Minas Gerais
52,830.5 
(47,845.6; 
58,420.4)

530.8 (480.6; 
588.8)

56,102.7 
(49,061.5; 
62,577.9)

190.2 (167.0; 
212.0)

-64.2 (-68.9; 
-58.4)

Both

Rio de Janeiro
60,586.7 
(55,020.8; 
66,741.1)

631.7 (568.8; 
696.2)

56,243.2 
(49,422.8; 
62,350.5)

236.7 (208.2; 
261.7)

-62.5 (-67.4; 
-57.4)

Both

São Paulo
82,292.2 
(74,504.9; 
91,152.0)

422.4 (378.4; 
471.1)

125,365.0 
(111,866.9; 
138,838.9)

205.5 (183.2; 
227.4)

-51.3 (-57.0; 
-44.4)

Both

South region
52,115.5 
(46,676.9; 
57,702.8)

390.0 (347.6; 
435.5)

87,929.2 
(77,180.6; 
97,786.7)

215.3 (188.0; 
239.7)

-44.8 (-51.7; 
-36.8)

Both

Paraná
21,417.3 
(19,134.1; 
23,882.4)

456.7 (404.5; 
510.9)

32,711.6 
(28,663.4; 
36,415.1)

219.7 (191.9; 
245.1)

-51.9 (-58.2; 
-44.7)

Both

Rio Grande do 
Sul

22,298.1 
(19,904.1; 
24,701.4)

356.5 (316.3; 
397.6)

36,099.9 
(31,605.0; 
39,948.1)

214.6 (188.2; 
238.1)

-39.8 (-47.5; 
-31.0)

Both
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Santa Catarina
8,400.1 (7,481.6; 

9,440.6)
352.0 (313.3; 

399.8)

19,117.7 
(16,946.9; 
21,455.2)

209.5 (183.9; 
235.4)

-40.5 (-49.0; 
-31.4)

Both

West-Central 
region

17,872.9 
(16,086.0; 
19,782.5)

413.9 (370.4; 
459.3)

42,514.5 
(38,504.3; 
46,786.4)

238.3 (213.9; 
262.3)

-42.4 (-48.7; 
-35.1)

Both

Distrito Federal
3,396.3 (3,028.4; 

3,769.4)
527.6 (466.9; 

589.9)
4,772.3 (4,155.8; 

5,440.1)
155.3 (134.6; 

177.0)
-70.6 (-74.4; 

-65.6)
Both

Goiás
7,814.0 (6,977.7; 

8,663.4)
388.8 (345.4; 

435.4)

17,239.2 
(15,292.0; 
19,306.0)

216.7 (191.0; 
244.2)

-44.3 (-51.8; 
-35.3)

Both

Mato Grosso
2,852.1 (2,414.9; 

3,252.1)
361.4 (306.7; 

409.4)

11,268.3 
(9,991.0; 
12,700.4)

314.4 (278.0; 
353.7)

-13.0 (-27.5; 4.3) Both

Mato Grosso 
do Sul

3,810.5 (3,415.5; 
4,256.4)

437.9 (383.8; 
492.8)

9,234.7 (8,084.8; 
10,445.5)

289.6 (252.1; 
326.7)

-33.9 (-43.3; 
-23.3)

Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 7.1 – Number of deaths from all causes attributable to high systolic blood pressure in Brazil from 1990 to 2023. Source: Data 
derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 7.2 – All-ages and age-standardized mortality rates from all causes, per 100,000 inhabitants, attributable to high systolic blood 
pressure in Brazil from 1990 to 2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics 
and Evaluation, University of Washington.33
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Chart 7.3 – Age-standardized mortality rates stratified by causes attributable to high systolic blood pressure in Brazil, in 1990 and 2023. Source: 
Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 7.4 – Trends in all-ages and age-standardized mortality rates from cardiovascular diseases attributable to high systolic blood 
pressure from 1990 to 2023 in Brazil. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics 
and Evaluation, University of Washington.33
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Chart 7.5 – Correlation between the sociodemographic index (SDI) of 2023 and the percent change of age-standardized mortality rates 
attributable to high systolic blood pressure in Brazilian Federative Units from 1990 to 2023. Source: Data derived from Global Burden of Disease 
Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 8 – DYSLIPIDEMIA

ICD-10 E78 (E78.0 – E78.9); ICD-10-CM E78 (E78.0 – 
E78.9).

See Tables 8.1 through 8.6 and Charts 8.1 through 8.5.

Abbreviations used in chapter 8 

CI Confidence Interval

CVD Cardiovascular Disease

DALY Disability-Adjusted Life-Year

ELSA-Brasil
Brazilian Longitudinal Study of Adult Health (in 
Portuguese, Estudo Longitudinal de Saúde do 
Adulto)

ERICA
Study of Cardiovascular Risks in Adolescents (in 
Portuguese, Estudo de Riscos Cardiovasculares 
em Adolescentes)

GBD
Global Burden of Diseases, Injuries, and Risk 
Factors Study

HDLc High-Density Lipoprotein Cholesterol

LDLc Low-Density Lipoprotein Cholesterol

NCEP-ATP-III
National Cholesterol Education Program - Adult 
Treatment Panel III

OR Odds Ratio

PNAUM

Brazilian Survey on Medication Access, Use, 
and Promotion of Rational Use (in Portuguese, 
Pesquisa Nacional sobre Acesso, Utilização e 
Promoção do Uso Racional de Medicamentos 
no Brasil)

PNS 
Brazilian Health Survey (in Portuguese, Pesquisa 
Nacional de Saúde)

PR Prevalence Ratio

SDI Sociodemographic Index

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

TC Total Cholesterol

TG Triglyceride

UI Uncertainty Interval

YLDs Years Lived with Disability

YLLs Years of Life Lost

Introduction
•	 Dyslipidemia is defined as the presence of abnormal serum 

levels of lipids, including total cholesterol (TC), its fractions 
and/or triglycerides (TG). It is a well-established risk factor 
for cardiovascular disease (CVD), whose causative role 
has been unequivocally demonstrated.264 Even in the 
primary prevention context, randomized clinical trials have 

evidenced that the treatment of dyslipidemia results in the 
effective reduction of CVD.264 

•	 Similarly to the Cardiovascular Statistics-Brazil published 
in 2023,3 this document has the Brazilian National Health 
Survey (PNS) 2015 as its major source of data on mean 
cholesterol levels and dyslipidemia prevalence in adults. 
Similarly, the ERICA study continues to be the major 
reference for data on adolescents. In the past two years, 
we found no relevant publication specific to dyslipidemia 
prevalence that did not derive from the PNS. However, we 
could find new data on familial dyslipidemia assessment, 
treatment adequacy, and primary prevention practices. In 
addition, updated data from the GBD (Global Burden of 
Disease) study are an important addition to this document, in 
which, data from the previous edition of the Cardiovascular 
Statistics-Brazil (2023) were also used when more recent 
data were not available.

•	 This chapter presents data on TC, LDL-cholesterol (LDLc), 
HDL-cholesterol (HDLc), and TG. Defining dyslipidemia 
from a cut-off point perspective is a great challenge, because 
of the trend towards the reduction in the maximum TC 
and LDLc levels considered desirable.265 This results in a 
constantly changing cut-off point. In addition, variations 
in the position of the different medical societies about this 
topic make a universal consensus difficult to achieve.265-267 
We adopted the definitions of dyslipidemia previously 
established by the two major studies that supported this 
document, which were as follows: 1) for adults: TC ≥ 200 
mg/dL, LDLc ≥ 130 mg/dL, HDLc < 40 mg/dL, and TG ≥ 
150 mg/dL;268 2) for children and adolescents: TC ≥ 170 
mg/dL, LDLc ≥ 130 mg/dL, HDLc < 45 mg/dL, and TG ≥ 
130 mg/dL.269 In accordance with the Brazilian Society of 
Cardiology, we adopted the following definitions of desirable 
lipid levels for adults: TC < 190 mg/dL, HDLc > 40 mg/
dL, and TG < 150 mg/dL. The target levels of LDLc vary 
according to the established cardiovascular risk as follows: 
below 130, 100, 70, and 50 mg/dL for individuals at low, 
intermediate, high, and very high risk, respectively.265 

Prevalence

Young individuals
•	 As compared to the 2023 document,3 data on dyslipidemia 

prevalence remain essentially unaltered. In the ERICA study, 
38,069 students (female sex, 60%; age range, 12 to 17 
years) of all Brazilian capitals and five sets of municipalities 
with more than 100 000 inhabitants were assessed.269 The 
mean levels of the lipid parameters were as follows: TC, 148 
mg/dL (95% CI 147–149 mg/dL); LDLc, 85 mg/dL (95% CI 
84–86 mg/dL); HDLc, 47 mg/dL (95% CI 47–48 mg/dL); and 
TG, 78 mg/dL (95% CI 76–79 mg/dL). In that population, 
20.1% (95% CI 19–21.3%) had high TC levels, 3.5% (95% 
CI 3.2–4%) had high LDLc, and 7.8% (95% CI 7.1–8.6%) 
had high TG. The prevalence of reduced HDLc was 47% 
(95% CI 45–49%). Data stratified by age group and sex are 
shown in Table 8.1.

•	 A similar profile of lipid changes was found in a study 
conducted in the Distrito Federal assessing 1,200 adolescents 
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(mean age, 14.8 years; female sex, 50.4%; White skin color, 
35.6%; Brown skin color, 53.5%; and Black skin color, 6%), 
in which the most frequent change was low HDLc. The 
following prevalences were observed: TC ≥ 170 mg/dL, 
30.6% (95% CI 27.6-33.7); LDLc ≥110 mg/dL, 21.3% (95% 
CI 19.0-23.7); HDLc ≤ 45 mg/dL, 41.8% (95% CI 38.1-
45.4); and TG≥ 90 mg/dL, 30.5% (95% CI 27.4-33.8).270

•	 Other findings from smaller studies conducted in the capitals 
of different Brazilian regions reinforce that high rate of 
dyslipidemia in Brazilian children. In the city of Salvador, 
Bahia state, 1,131 children (age, 7 years to 15 years; 
male sex, 50.1%) have been assessed. Dyslipidemia was 
considered when TC ≥ 170 mg/dL and/or TG ≥ 130 mg/dL. 
The prevalence found was 25.5% (95% CI 22.7 – 28.3), with 
a positive association with weight excess (OR: 3.40; 95% CI 
2.07-5.58) and inadequate dietary pattern (OR: 1.49; 95% 
CI 1.01-2.19).271 A study conducted in the city of Vitória, 
Espírito Santo state, with 511 children (age, 6 to 9 years; 
male sex, 46.77%) has also reported dyslipidemia prevalence 
as follows: 32.7% had high TC levels, 9.2% had high LDLc 
levels, 4.1% had high TG levels, and 27% had low HDLc 
levels.272 Finally, in the state of Santa Catarina, mean levels 
of cholesterol have been assessed in 1,011 students aged 
6 to 14 years (52.4% girls). The following mean lipid levels 
were found in girls and boys, respectively: TC, 172 (±27) 
mg/dL and 170 (±28) mg/dL; LDLc, 104 (±24) mg/dL and 
104 (±27) mg/dL; HDLc, 49 (±11) mg/dL and 49 (±11) mg/
dL; and TG, 80 (24-459) mg/dL and 77 (14-752) mg/dL.273

Adults
•	 According to data from the PNS 2014-2015,266 the 

prevalence of dyslipidemia in the adult Brazilian population 
was as follows: 32.7% for high TC levels; 18.6% for high 
LDLc levels; and 31.8% for reduced HDLc levels. The 
mean levels identified were as follows: TC, 185 mg/dL; 
HDLc, 46 mg/dL; and LDLc, 105 mg/dL. There was a higher 
prevalence of high TC among women, while low HDLc levels 
were more common among men. Tables 8.2 to 8.4 show 
these results, with an analysis stratified by sex, age group, 
educational level, skin color, and Brazilian geographic region. 
In general, higher educational level was associated with 
lower prevalence of increased TC and LDLc levels, as well 
as of reduced HDLc levels. More advanced age groups had 
higher prevalence of high TC and LDLc levels. Residing in 
the South and Southeast regions was associated with a lower 
frequency of low HDLc levels. Although the association of 
lipid profile and self-reported skin color was less consistent, 
it is worth noting that Black women had lower prevalence 
of reduced HDLc levels.266 

•	 In the ELSA-Brasil study, the prevalences reported for women 
and men were, respectively: of hypertriglyceridemia, 23.2% 
and 40.7%; of reduced HDLc levels, 20.7% and 14.7%; and 
of high LDLc levels, 57.6% and 58.8%. In addition, that study 
showed small variations in the lipid profile according to skin 
color, although with apparently little clinical impact.274,275 

•	 In a more recent investigation, Fonseca et al. have assessed 
cardiovascular risk factors in 7,724 individuals without 
previous diagnosis of CVD in the context of primary health 

care of 32 municipalities in São Paulo state. The prevalence of 
dyslipidemia, defined based on data from medical records, was 
70.1%, being 68.6% among men and 71.2% among women.250 
These numbers differ significantly from those obtained from 
larger analyses, and might reflect the approach not based on 
direct measurement of cholesterol levels in addition to selection 
bias. Other determinants related to lipid profile changes include 
physical activity level272 and seasonal variations.273 

Relationship between lipids and lifestyle
•	 Changes in lifestyle can impact positively the lipid profile.267 

A subanalysis of the ERICA study with 36,952 adolescents has 
shown that those in the highest tertile of ultra-processed food 
consumption were at the highest risk of having high LDLc 
(PR 1.012; 95% CI 1.005 – 1.029) and low HDLc (PR 0.972; 
95% CI 0.952 – 0.993).274 Similarly, an analysis of 5,275 
adults from the ELSA-Brasil study has shown that moderate 
and high consumption of ultra-processed food (as compared 
to the lowest consumption tertile) was also associated with 
a worse lipid profile in a four-year follow-up. The risk of 
isolated hypercholesterolemia was 12% higher (OR = 1.12; 
95% CI 1.00 – 1.27) for moderate ultra-processed food 
consumption and 28% higher (OR = 1.28; 95% CI 1.12 – 
1.47) for high ultra-processed food consumption. In addition, 
as compared to individuals with low ultra-processed food 
consumption, those with moderate and high ultra-processed 
food consumption had the following increases: in the risk for 
hypertriglyceridemia, 14% (OR: 1.14; 95% CI 1.03 – 1.26) 
and 30% (OR: 1.30; 95% CI 1.17 – 1.45), respectively; in the 
risk for mixed hypercholesterolemia, 21% (OR: 1.21; 95% 
CI 1.05 – 1.39) and 38% (OR: 1.38; 95% CI 1.18 – 1.62), 
respectively; and in the risk for low HDLc, 12% (OR: 1.12; 
95% CI 1.00 – 1.24) and 18% (OR: 1.18; 95% CI 1.05 – 
1.32), respectively.275

•	 In a cross-sectional study of 1,079 users of the Health Gym 
Program (Programa Academia da Saúde) of the MOTIVA-SUS 
study (93.2% women; 25.6% ≥ 60 years), the association 
of inadequate lifestyle (unhealthy diet, excessive alcohol 
consumption, tobacco use, and physical inactivity) with risk 
factors for CVD, such as dyslipidemia, has been assessed. 
That study identified that the simultaneous adoption of 1 
and ≥ 2 inadequate lifestyle behaviors was associated with 
higher chances of hypercholesterolemia with OR 1.4 (95% 
CI 1.1 – 1.9) and OR 1.7 (95% CI 1.4 – 2.1), respectively.276 
The clear asymmetry of the studied population distribution 
(93.2% were women) evidences the significant risk of 
selection bias in that study. 

Attributable Risk

Mortality
•	 Data on the risk attributable to high LDLc levels have 

been updated with the GBD Study 2023 publication. 
Regarding the absolute number of deaths and mortality 
rates in Brazil and its Federative Units, we report the 
results of the series between 1990 and 2023. The 
absolute number of deaths attributable to high LDLc 
levels in Brazil increased from 55,057 (95% UI 33,851 
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– 78,039) to 67,688 (95% UI 41,609 – 99,684) in the 
period. (Table 8.5) The cardiovascular mortality rate not 
adjusted for age, per 100 000, passed from 36.9 (95% 
UI 22.7 – 52.3) to 31.9 (95% UI 19.6 to 47.0), while the 
age-standardized cardiovascular mortality rate, per 100 
000, decreased from 68.2 (95% UI 39.2 – 99.2) to 25.8 
(95% UI 15.8 – 38.2) (Table 8.6). Regarding mortality 
attributable to high LDLc levels, the numbers of deaths 
from all causes coincide with those of cardiovascular 
mortality, because of the specificity of that risk factor 
for CVD. The temporal trend of the absolute numbers 
of deaths and mortality rates are shown in Chart 8.1. 
The increase in crude mortality rates, even with the 
reduction in age-standardized rates, can be attributed to 
population aging in the period studied, culminating in a 
higher absolute rate of events. Of the risk factors for CVD, 
that was the fourth most relevant for attributed mortality 
of men and the third for attributed mortality of women. 
Of the states, the greatest reduction in age-standardized 
mortality rate was observed in Paraná state [70.8% (95% 
UI -76.3 to -63.8)] and the smallest, in Rio Grande do 
Norte state [42.3% (95% UI -53.5 to -24.0)]. Of the 
Brazilian regions, the South had the greatest decrease 
[68.6% (95% UI -74.3 to -61.6)], while the Northeast 
region had the smallest decrease [49.3% (95% UI -59.3 
to -34.6). The absolute numbers of deaths and percent 
changes of mortality rates in the country, per state and 
region, and stratified by sex are detailed in Table 8.5. In 
addition, the temporal trend of mortality rates attributable 
to high LDLc levels in the country and per its geographic 
regions is shown in Chart 8.2.

•	 Table 8.5 shows the distribution of cardiovascular mortality 
rates attributable to high LDLc levels according to sex. Among 
women, the cardiovascular mortality rates decreased from 
56.2 (95% UI 31.2 – 84.1) in 1990 to 18.9 (95% UI 11.2 
– 28.6) in 2023 per 100 000, a percent change of -66.4% 
(95% UI -72.8 to -58.3) in the period. The greatest advance 
was observed in Paraná state, a -75.3% percent change in 
mortality rate (95% UI -81.1 to -68.7), while the smallest 
percent change was observed in Piauí state, -44.2% (95% 
UI -57.7 to -19.4). Regarding men, that rate decreased from 
81.0 (95% UI 48.3; 118.0) to 34 (95% UI 21.3 – 49.6), a 
percent change of -58% (95% UI -64.6 to -49.0). The greatest 
percent change among the Federative Units was observed 
in Minas Gerais state, -67.1% (95% UI -71.9 to -60.2). The 
smallest percent change was observed in Ceará state, -32.3% 
(95% UI -45.2 to -11.5).

•	 In the analysis of cardiovascular mortality attributable to high 
LDLc levels per age group shown in Table 8.6 and Chart 8.3, 
as expected, the absolute numbers and rates increase as age 
advances. The age group ≥ 70 years showed the greatest 
percent change in mortality (-62.5; 95% UI -69.9 to -52.9). 

•	 The reduction in age-standardized mortality attributable 
to high LDLc levels was also significant when analyzing 
per specific causes. The mortality rate from ischemic heart 
disease decreased from 46 (95% UI 32 - 62) in 1990 to 19 
(95% UI 13 - 26) in 2023, and the mortality rate from stroke 
decreased from 23 (95% UI 7 - 38) to 7 (95% UI 2 - 12) in 
that period. Chart 8.4 shows the changes described.

•	 The sociodemographic index (SDI) is a measure of 
sociodemographic development composed of indicators 
of per capita income, educational level, and fertility. The 
SDI enables comparisons between the Federative Units 
and countries based on their development level. Chart 
8.5 shows the correlation between the SDI 2023 and the 
percent change of cardiovascular mortality rates between 
1990 and 2023. The Federative Units with the highest SDI 
showed the greatest reductions in the rates (R= -0.791), 
which occurred in states of the South and Southeast regions 
and the Federal District. 

Burden of Disease
•	 In addition to the fatal complications of CVD associated 

with dyslipidemia, non-fatal complications, such as non-
fatal acute myocardial infarction and stroke, can be partially 
attributable to CVD. The magnitude of these impacts can 
be assessed by using DALYs (disability-adjusted life-years), 
which is the addition of YLLs (years of life lost) and YLDs 
(years of life lived with disability). 

•	 Regarding DALYs, which follow the same trend of mortality, 
there was an increase in the absolute number, from 
1,524,549.4 (95% UI 1,003,123.3 – 2,022,028.9) in 1990 to 
1,775,660.0 (95% UI 1,198,252.7 – 2,458,582.3) in 2023. 
However, age-standardized DALY rates decreased in the 
same period, from 1,622.4 (95% UI 1,036.6 – 2,223.0) to 
670.9 (95% UI 452.0 – 929.2), which represents a percent 
change of -58.6% (95% UI -65.2 to -50.8). These changes 
are shown in Table 8.6.

•	 In addition, Table 8.6 shows the DALY absolute numbers 
and rates attributable to high LDLc levels in 1990 and 2023 
according to age group. Similarly to mortality, the highest 
rates were observed in the ≥ 70-year age group, whose 
DALY rates decreased from 8,618.7 (95% UI 4,261.4 – 
13,797.4) in 1990 to 3,165.7 (95% UI 1,608.2 – 5,295.3) in 
2023, a percent change of -63.3% (95% UI -70.6 to -53.9).

Familial Hypercholesterolemia
•	 The prevalence of familial hypercholesterolemia, according 

to the Dutch Lipid Clinic Network criteria, has been 
assessed in the ELSA-Brasil study, which reported a 
prevalence of 1 per 263 individuals, higher in individuals 
of Black race/skin color (1 per 156) and Brown race/skin 
color (1 per 204) than in those of White race/skin color 
(1 per 417).277 Another study with data from the PNS, also 
using the Dutch Lipid Clinic Network criteria for familial 
hypercholesterolemia, has estimated the prevalence of 
possible familial hypercholesterolemia as 0.96%, with higher 
levels among women, individuals with diabetes, arterial 
hypertension, and several sociodemographic variables.278 
The difference in prevalence between the two studies can 
be explained by the fact that the latter used the definition of 
‘possible’ familial hypercholesterolemia versus the definitions 
of ‘probable’ or ‘confirmed’ familial hypercholesterolemia.

•	 Despite the controversies in the use of cascade 
screening to identify relatives of individuals with familial 
hypercholesterolemia, a Brazilian study has shown that 
59% of the relatives of individuals with mutations had those 
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same mutations, suggesting high prevalence of familial 
hypercholesterolemia in the selected subgroup.279 However, 
in the study by Coutinho et al. including elderly individuals 
with hypercholesterolemia identified by cascade screening, 
the presence of previous CVD was a predictor of incident 
CVD, while the presence of a genetic variant associated 
with familial hypercholesterolemia was not, as compared to 
patients of similar ages and with similar cholesterol levels.280 

Knowledge, Treatment, and Control
•	 An analysis of the ELSA-Brasil study has shown the prevalence 

of high LDLc levels in 45.5% of the participants, of whom, 
only 58.1% knew their diagnosis, 42.3% were on lipid-
lowering drugs, and 58.3% met the goal defined by the 
NCEP-ATP-III.281 

•	 In an analysis based on the PNAUM 2014-2015, in the 
context of primary health care of the Brazilian Unified Health 
System (SUS - Sistema Único de Saúde) in the five Brazilian 
geographic regions, the prevalence of statin use was 9.3%, 
and 81.4% of those users reported having dyslipidemia.282 

•	 A study conducted in the public health system of the city of 
Curitiba included 7,066 patients hospitalized due to acute 
myocardial infarction between 2008 and 2015. Of them, 
1,451 had at least one measurement of LDLc level, and 
mean LDLc level was 93.3 mg/dL. Only 7.4% had LDLc 
levels < 50, 21.5% had LDLc levels between 50 and 70, 
35.2% between 70 and 100, and 35.5% > 100 mg/dL. 
Among those with LDLc measurements before and after the 
infarction, there was a reduction in LDLc levels, which fell 
short of the recommended values (from 128 to 92 mg/dL).283 

•	 A study based on database from health insurance companies 
has reported that only 19% of the individuals diagnosed with 
CVD had LDLc levels below 70 mg/dL and only 4% had 
LDLc levels below 50 mg/dL.107 In a study based on database 
of executive health screening tests with more than 55,000 
participants, more than 2,000 individuals were identified 
with severe dyslipidemia (LDLc over 190 mg/dL or over 160 
mg/dL on lipid-lowering drug use). Although two-thirds of 
those patients had reported dyslipidemia, only 19% were 
being treatment.284

•	 In a cross-sectional analysis of the Brazilian Study of Diabetes 
in the city of Campinas, 1,030 participants have been 
assessed regarding their lipid profile adequacy. Their mean 
LDLc levels were as follows: 105±38 in individuals at very 
high cardiovascular risk; 109±39 in those at high risk; and 
110±37 mg/dL in those at moderate risk. Only 18.8% of the 
individuals had LDLc levels adequate to their risk category.285

•	 In a study with patients with stage 3 or higher chronic 
kidney disease, the prevalence of high TC levels was 28%. 
The prevalence of low HDL levels was 45% in those with 
stage 3 chronic kidney disease and 59% in those with stage 
4 or 5 chronic kidney disease, while the prevalence of 
high TG levels was 45%. Almost half of the patients had no 
recent measurement of cholesterol levels and its fractions, 

and approximately 40% of the patients were not on lipid-
lowering drugs despite their high cardiovascular risk.286

•	 In the already mentioned study by Fonseca et al. in the state 
of São Paulo, only 13,9% of the individuals considered to 
have dyslipidemia were on lipid-lowering drugs and could 
achieve target serum LDLc levels < 100mg/dL.250

•	 Regarding awareness about familial dyslipidemia and its 
treatment, Santos et al. have reported results from a database 
with 70,000 individuals undergoing routine and mandatory 
employer-sponsored health assessment at a private hospital 
in São Paulo.282 Of those 70,000 individuals, 1,987 met the 
criteria for severe dyslipidemia (LDLc ≥ 190 mg/dL or LDLc 
≥ 160 mg/dL on statin use). A sample of 200 individuals 
was selected to complete a questionnaire. Regarding those 
200 individuals, their attending physician suspected familial 
dyslipidemia in only 29 (14.5%), although most of them 
(97%) knew their high serum levels of cholesterol. Only 18% 
were aware of their high risk for CVD, 30% knew their target 
LDLc levels, and 37% were not on lipid-lowering drugs.

Dyslipidemia and Subclinical Atherosclerosis
•	 Generoso et al.287 have shown that HDLc was associated 

with coronary artery calcium even after adjusting for 
the traditional cardiovascular risk factors in a Brazilian 
population. However, that association was not significant 
after adjusting for TG. In addition, that same group has 
shown that HDLc and carotid intima-media thickness are 
associated and that such association is modified by the 
presence of diabetes.288

•	 Laurinavicius et al.289 have studied carotid intima-media 
thickness according to HDLc level distribution. In that study, 
no association of carotid intima-media thickness and very 
high HDLc levels was shown.289

•	 In an analysis of the ELSA-Brasil study about TG-rich 
lipoproteins, Bittencourt et al.290 have shown that those 
particles are associated with coronary artery calcification 
even after adjusting for significant risk factors. 

•	 In a study with Brazilian octogenarians, the authors have 
shown that the association of coronary artery calcification 
with LDLc weakens as age advances, while the association 
with HDLc does not.291

Future Directions
•	 Current data on the epidemiology of dyslipidemia in the 

contemporary Brazilian population are scarce. Additional 
studies on the prevalence of dyslipidemia in the general 
population, as well as in specific groups at high risk, such as 
those of lower socioeconomic levels, are required.

•	 The frequency of cholesterol screening according to sex and 
age groups in Brazil needs to be investigated.

•	 Local Brazilian data on the impact of dyslipidemia on the 
health system, including costs, are yet to be assessed.
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Table 8.1 – Mean serum levels of lipids, prevalences of borderline and high lipid levels, in addition to estimated population 
with abnormal lipid levels, according to sex and age group, in Brazil

Lipids
Mean Borderline High Estimated population 

with abnormal lipid 
levelsmg/dL 95% CI % 95% CI % 95% CI

Total cholesterol

General population 148.1 147.1-149.1 24.2 22.7-25.8 20.1 19.0-21.3 2,940,705

Men 143.6 142.4-144.8 22.7 20.4-25.2 15.3 13.9-16.9 1,256,102

Women 152.6 151.4-153.9 25.7 24.5-27.0 24.9 23.4-26.5 1,684,602

12-14 years 149.4 148.0-150.7 25.8 24.3-27.4 20.7 19.1-22.5 937,793

15-17 years 147.1 145.8-148.3 22.8 20.8-24.9 19.6 18.0-21.2 2,002,911

LDLc

General population 85.3 84.5-86.1 19.5 18.5-20.5 3.5 3.2-4.0 1,526,733

Men 83.4 82.2-84.5 17.4 16.0-18.9 2.9 2.3-3.6 669,805

Women 87.2 86.3-88.1 21.5 20.2-22.9 4.3 3.7-4.9 856,928

12-14 years 86.2 85.1-87.3 20.6 19.0-22.4 3.7 3.1-4.4 467,877

15-17 years 84.5 83.5-85.5 18.4 17.2-19.7 3.4 2.9-4.1 1058,856

Triglycerides

General population 77.8 76.5-79.2 12.0 11.0-13.0 7.8 7.1-8.6 1,312,329

Men 76.4 74.7-78.1 10.9 9.8-12.2 7.6 6.5-8.8 610,449

Women 79.3 77.8-80.7 13.0 11.8-14.2 8.1 7.3-9.0 701,880

12-14 years 78.9 76.7-81.0 12.7 11.0-14.6 8.3 7.2-9.5 434,638

15-17 years 76.9 75.8-78.1 11.3 10.2-12.4 7.4 6.6-8.4 877,690

HDLc Mean Low

General population 47.3 46.7-47.9 46.8 44.8-48.9 - - 3,104,161

Men 44.9 44.4-45.5 55.9 53.7-58.2 - - 1,256,003

Women 49.6 48.9-50.3 37.8 35.4-40.2 - - 1,848,158

12-14 years 47.4 46.7-48.1 45.0 42.3-47.8 - - 819,980

15-17 years 47.2 46.4-48.0 48.4 45.9-50.8 - - 2,284,181

Source: Modified from Faria Neto et al.269 Change = borderline + highs levels; population estimates were obtained from processing microdata 
of the IBGE Demographic Census of 2000 and 2010.
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Table 8.2 – Prevalence of total cholesterol ≥ 200 mg/dL according to sex, age group, educational level, skin color, and Brazilian 
geographic region, PNS 2014-2015

Total Men Women

% 95% CI p % 95% CI p % 95% CI p

Total 32.7 31.5 - 34.1 30.1 28.2 - 32.1 35.1 33.4 - 36.8 < 0.001

Age group (years)

18 - 29 17.9 15.7 - 20.4

< 0.001

13.9 11.2 - 17.4

< 0.001

21.9 18.7 - 25.5

< 0.001
30 - 44 31.0 28.7 - 33.4 34.9 31.2 - 38.8 27.6 24.9 - 30.5

45 - 59 43.4 40.8 - 46.0 39.4 35.7 - 43.4 47.0 43.5 - 50.5

≥ 60 41.9 39.1 - 44.8 33.5 29.5 - 37.9 48.4 44.7 - 52.2

Schooling (years)

0 - 8 37.1 35.2 - 39.1

< 0.001

31.6 28.9 - 34.5

0.237

42.2 39.6 - 44.8

< 0.0019 - 11 28.6 25.5 - 32.0 26.6 22.2 - 31.6 30.6 26.4 - 35.2

≥ 12 30.4 28.4 - 32.5 30.0 26.9 - 33.3 30.8 28.3 - 33.4

Skin color

White 33.9 31.9 - 36.0

0.146

30.8 27.8 - 33.9

0.669

36.6 33.9 - 39.4

0.196
Black 33.2 29.0 - 37.6 30.0 23.9 - 37.0 36.0 30.5 - 41.8

Brown 31.5 29.8 - 33.3 29.5 26.9 - 32.4 33.4 31.1 - 35.7

Others 23.3 14.8 - 34.6 19.6 9.7 - 35.4 25.8 14.2 - 42.2

Region

North 32.5 30.4 - 34.6

0.195

31.0 27.9 - 34.3

0.376

33.9 31.2 - 36.7

0.291

Northeast 34.0 32.3 - 35.8 30.2 27.7 - 33.0 37.4 35.1 - 39.8

Southeast 31.5 29.1 - 34.1 28.7 25.1 - 32.6 34.1 30.9 - 37.4

South 34.7 31.7 - 37.8 33.4 28.9 - 38.3 35.8 32.0 - 39.8

West-Central 31.7 28.7 - 34.8 30.1 25.7 - 34.9 33.0 29.1 - 37.2

Source: Malta et al.268
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Table 8.3 – Prevalence of low HDL-cholesterol levels (< 40 mg/dL) according to sex, age group, educational level, skin color, 
and Brazilian geographic region, PNS 2014-2015

Total Men Women

% 95% CI P % 95% CI p % 95% CI p

Total 31.8 30.5 - 33.1 42.8 40.6 - 45.0 22.0 20.6 - 23.5 < 0.001

Age group (years)

18 - 29 29.1 26.2 - 32.2

0.070

39.7 34.9 - 44.7

0.159

18.7 15.9 - 21.9

0.046
30 - 44 31.8 29.4 - 34.2 41.8 37.9 - 45.7 23.0 20.4 - 25.9

45 - 59 34.1 31.6 - 36.6 44.8 40.9 - 48.8 24.3 21.5 - 27.4

≥ 60 32.4 29.8 - 35.2 46.5 42.1 - 51.1 21.5 18.7 - 24.6

Schooling (years)

0 - 8 33.7 31.8 - 35.7

< 0.001

43.3 40.2 - 46.4

0.006

24.9 22.8 - 27.2

< 0.0019 - 11 38.5 34.9 - 42.2 50.0 44.3 - 55.6 27.0 22.9 - 31.5

≥ 12 27.8 25.9 - 29.9 39.6 36.2 - 43.2 18.1 16.1 - 20.3

Skin color

White 31.0 29.0 - 33.1

0.072

43.0 39.7 - 46.5

0.586

20.6 18.4 - 23.0

0.006
Black 28.5 24.3 - 33.2 41.8 34.5 - 49.4 16.6 12.6 - 21.6

Brown 33.5 31.7 - 35.4 43.0 40.0 - 46.1 24.8 22.8 - 27.0

Others 24.7 15.8 - 36.5 27.7 15.1 - 45.2 22.7 11.6 - 39.5

Region

North 36.6 34.4 - 38.8

< 0.001

47.2 43.7 - 50.7

0.036

26.7 24.2 - 29.4

< 0.001

Northeast 34.8 33.0 - 36.6 44.3 41.4 - 47.2 26.4 24.3 - 28.6

Southeast 30.8 28.3 - 33.4 43.1 38.9 - 47.3 20.0 17.4 - 22.9

South 26.1 23.3 - 29.0 36.3 31.6 - 41.2 16.8 14.1 - 20.0

West-Central 34.3 31.1 - 37.6 45.0 39.8 - 50.3 24.7 21.2 - 28.6

Source: Malta et al.268
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Table 8.4 – Prevalence of high LDL-cholesterol levels (> 130 mg/dL) according to sex, age group, educational level, skin color, 
and Brazilian geographic region, PNS 2014-2015

Total Men Women

% 95% CI p % 95% CI p % 95% CI p

Total 18.6 17.5 - 19.7 17.1 15.6 - 18.8 19.9 18.5 - 21.3 0,012

Age group (years)

18 - 29 8.8 7.2 - 10.7

< 0.001

6.6 4.8 - 9.0

< 0.001

11.0 8.7 - 14.0

< 0,001
30 - 44 17.5 15.7 - 19.5 20.2 17.3 - 23.6 15.2 13.0 - 17.6

45 - 59 25.6 23.3 - 27.9 23.2 20.0 - 26.7 27.7 24.7 - 30.9

≥ 60 24.5 22.2 - 27.0 19.5 16.3 - 23.2 28.4 25.1 - 31.9

Schooling (years)

0 - 8 21.5 20.0 - 23.2

< 0.001

17.8 15.7 - 20.1

0.525

24.9 22.8 - 27.2

< 0,0019 - 11 16.8 14.3 - 19.7 15.2 11.8 - 19.3 18.5 15.0 - 22.6

≥ 12 16.7 15.1 - 18.4 17.2 14.8 - 20.0 16.2 14.2 - 18.4

Skin color

White 20.1 18.5 - 21.9

0.009

18.8 16.4 - 21.4

0.131

21.3 19.1 - 23.8

0,095
Black 16.6 13.6 - 20.2 15.2 10.9 - 20.8 17.9 13.9 - 22.7

Brown 17.4 16.1 - 18.8 15.9 13.9 - 18.1 18.8 17.0 - 20.7

Others 10.1 6.0 - 16.6 8.6 3.6 - 19.1 11.2 5.7 - 20.7

Region 

North 16.2 14.7 - 17.9

0.136

15.5 13.2 - 18.1

0.355

17.0 14.9 - 19.2

0,195

Northeast 19.8 18.4 - 21.3 17.5 15.5 - 19.8 21.9 19.9 - 23.9

Southeast 17.9 16.0 - 19.9 16.1 13.4 - 19.3 19.4 16.8 - 22.2

South 20.0 17.6 - 22.6 19.8 16.2 - 24.0 20.1 17.1 - 23.5

West-Central 17.8 15.4 - 20.4 17.8 14.3 - 21.9 17.8 14.8 - 21.3

Source: Malta et al. 2019.268
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Table 8.5 – Absolute numbers of deaths and age-standardized mortality rate due to cardiovascular diseases attributable to high LDLc 
levels, per 100 000 inhabitants, in 1990 and 2023, and percent change of the rates in the period, according to sex and location. 

Sex and location 
1990 2023

Percent change % 
(95% UI)Number 

(95% UI)
Rate 

(95% UI)
Number 
(95% UI) Rate (95% UI)

Male

Brazil
31,905.3 (20,265.3; 

44,668.0)
81.0 (48.3; 118.0)

39,706.7 (25,226.0; 
56,615.9)

34.0 (21.3; 49.6) -58.0 (-64.6; -49.0)

Brazil (North)
1,125.6 (693.7; 

1,586.7)
62.5 (34.1; 93.8)

2,449.0 (1,540.3; 
3,501.5)

32.5 (19.7; 47.6) -48.0 (-57.4; -34.7)

Acre 45.5 (28.0; 65.6) 55.0 (31.8; 81.9) 98.9 (63.1; 144.1) 29.1 (18.0; 43.3) -47.0 (-57.9; -29.4)

Amapá 25.9 (15.9; 36.5) 62.5 (35.3; 93.7) 87.3 (54.4; 123.5) 32.3 (19.0; 47.8) -48.4 (-60.2; -33.8)

Amazonas 191.4 (119.2; 276.2) 57.2 (31.2; 87.4) 434.8 (270.1; 640.5) 29.9 (17.7; 45.7) -47.8 (-57.5; -35.3)

Pará 605.6 (352.1; 848.2) 64.7 (34.8; 96.0)
1,230.1 (764.2; 

1,767.6)
34.0 (20.6; 49.9) -47.4 (-57.5; -32.6)

Rondônia 145.3 (90.4; 197.7) 75.6 (43.4; 112.1) 263.4 (164.2; 369.8) 32.3 (19.3; 47.3) -57.3 (-65.7; -46.9)

Roraima 19.5 (12.6; 27.1) 64.6 (36.7; 98.4) 74.7 (47.1; 105.1) 34.0 (20.6; 49.7) -47.4 (-58.4; -30.2)

Tocantins 92.4 (57.1; 132.6) 61.5 (32.8; 93.8) 259.8 (165.0; 374.6) 32.2 (20.1; 46.8) -47.7 (-59.0; -29.4)

Brazil (Northeast)
6,511.0 (3,891.0; 

9,526.6)
58.1 (33.5; 85.9)

9,788.0 (6,266.1; 
13,929.2)

32.8 (20.8; 47.1) -43.6 (-54.1; -28.6)

Alagoas 385.1 (214.5; 567.6) 63.5 (33.8; 97.1) 635.9 (407.7; 895.5) 41.4 (25.9; 59.2) -34.8 (-47.2; -14.0)

Bahia
1.542.1 (906.3; 

2.215.2)
52.0 (29.9; 76.2)

2,349.3 (1,465.9; 
3,366.3)

28.6 (17.7; 41.5) -45.0 (-55.9; -30.0)

Ceará 763.3 (454.9; 1,128.6) 44.1 (25.2; 67.0)
1,466.9 (933.1; 

2,070.9)
29.9 (18.9; 42.4) -32.3 (-45.2; -11.5)

Maranhão 892.1 (556.2; 1,305.6) 74.4 (45.0; 110.6)
1,255.2 (797.6; 

1,821.9)
38.8 (24.4; 57.2) -47.8 (-59.1; -30.6)

Paraíba 514.4 (301.2; 775.2) 50.8 (29.5; 76.6)
742.6 (485.1; 

1.048.3)
32.8 (21.2; 46.6) -35.3 (-46.9; -14.3)

Pernambuco
1,450.5 (875.8; 

2,127.7)
74.6 (43.5; 110.4)

1,738.5 (1,122.8; 
2,398.0)

36.2 (22.9; 50.9) -51.5 (-60.4; -36.3)

Piauí 372.8 (219.0; 542.9) 57.2 (32.2; 86.0) 634.0 (388.4; 936.9) 33.7 (20.5; 49.9) -41.0 (-53.1; -23.4)

Rio Grande do Norte 381.3 (223.2; 560.4) 53.7 (30.8; 80.2) 647.1 (420.5; 908.4) 34.2 (21.9; 48.3) -36.4 (-49.9; -15.0)

Sergipe 209.2 (115.8; 315.5) 57.2 (30.8; 87.6) 318.6 (197.7; 454.6) 28.8 (17.4; 41.8) -49.6 (-59.9; -32.6)

Brazil (Southeast) 
17,300.6 (11,144.7; 

23,673.2)
96.7 (58.3; 140.1)

18,953.2 (12,261.9; 
26,942.7)

36.3 (23.2; 52.3) -62.5 (-68.8; -54.1)

Espírito Santo 530.4 (309.8; 777.5) 80.9 (44.0; 120.4)
727.1 (472.5; 

1,051.4)
31.6 (20.2; 46.3) -61.0 (-68.4; -51.9)

Minas Gerais
3,614.6 (2,264.6; 

5,070.0)
84.4 (49.2; 121.4)

3,687.7 (2,381.4; 
5,276.1)

27.8 (17.8; 40.1) -67.1 (-71.9; -60.2)

Rio de Janeiro
4,549.7 (2,921.2; 

6,273.5)
110.7 (67.0; 

159.9)
3,946.8 (2,538.6; 

5,676.7)
39.4 (25.2; 57.1) -64.4 (-70.7; -56.5)

São Paulo
8,605.9 (5,581.1; 

11,665.6)
97.7 (59.3; 140.7)

10,591.5 (6,827.2; 
14,976.0)

39.7 (25.4; 57.0) -59.4 (-66.6; -50.2)

Brazil (South)
5,524.2 (3,449.9; 

7,805.9)
89.5 (51.8; 131.3)

5,744.2 (3,619.5; 
8,356.1)

31.3 (19.5; 46.8) -65.0 (-70.8; -58.0)
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Paraná
2,097.3 (1,281.6; 

2,941.3)
93.8 (52.3; 137.4)

2,156.6 (1,323.6; 
3,140.5)

31.7 (19.2; 47.1) -66.3 (-71.8; -59.2)

Rio Grande do Sul
2,473.9 (1,557.7; 

3,453.5)
87.7 (51.8; 128.1)

2,287.7 (1,417.6; 
3,354.3)

31.5 (19.5; 47.2) -64.1 (-70.4; -57.2)

Santa Catarina 953.0 (592.0; 1,353.6) 85.9 (49.0; 128.0)
1,299.9 (850.7; 

1,858.4)
30.5 (19.3; 44.9) -64.5 (-70.7; -56.6)

Brazil (West-Central)
1,443.9 (913.9; 

2,038.9)
69.7 (40.6; 103.3)

2,772.3 (1,806.3; 
3,921.3)

32.6 (20.6; 47.6) -53.3 (-60.8; -42.7)

Distrito Federal 186.9 (118.9; 253.0) 72.8 (42.4; 107.0) 329.3 (207.9; 465.8) 24.8 (15.1; 36.8) -65.9 (-72.4; -58.3)

Goiás 654.4 (413.2; 930.3) 67.6 (39.0; 101.2)
1,257.5 (814.1; 

1,801.9)
32.8 (21.0; 48.2) -51.4 (-60.5; -38.9)

Mato Grosso 262.6 (165.6; 367.8) 65.3 (37.9; 97.2) 587.4 (377.8; 826.0) 32.3 (19.9; 46.8) -50.5 (-60.1; -38.2)

Mato Grosso do Sul 339.9 (210.2; 471.8) 77.5 (45.5; 111.8) 598.0 (376.3; 849.8) 39.5 (24.5; 57.4) -49.1 (-57.8; -34.9)

Female

Brazil
23,151.7 (13,433.1; 

33,702.3)
56.2 (31.2; 84.1)

27,980.9 (16,456.3; 
42,545.4)

18.9 (11.2; 28.6) -66.4 (-72.8; -58.3)

Brazil (North) 769.8 (431.5; 1,132.8) 48.3 (24.7; 73.8)
1,454.1 (846.9; 

2,248.9)
18.5 (10.5; 29.0) -61.8 (-69.6; -49.0)

Acre 27.5 (15.7; 40.6) 44.7 (23.7; 68.0) 60.5 (36.2; 87.6) 17.4 (10.2; 25.8) -61.2 (-70.2; -44.6)

Amapá 18.1 (10.0; 27.6) 36.3 (19.3; 56.8) 50.1 (28.6; 77.7) 17.8 (9.9; 28.3) -50.9 (-63.7; -35.4)

Amazonas 137.9 (75.5; 204.3) 45.9 (23.6; 71.3) 261.5 (149.4; 409.4) 16.7 (9.3; 26.8) -63.5 (-72.3; -52.3)

Pará 449.4 (237.5; 675.8) 49.7 (25.0; 77.3)
745.9 (430.1; 

1.167.8)
19.2 (10.8; 30.4) -61.4 (-70.0; -46.7)

Rondônia 73.3 (43.7; 106.1) 62.7 (32.5; 96.4) 152.6 (91.6; 230.2) 19.5 (11.1; 30.5) -68.9 (-76.0; -58.2)

Roraima 9.0 (5.2; 12.5) 47.5 (23.8; 71.0) 34.4 (21.6; 50.0) 18.1 (10.6; 27.5) -61.9 (-71.1; -48.7)

Tocantins 54.6 (31.2; 78.8) 44.4 (22.6; 68.0) 149.0 (90.3; 225.2) 18.6 (11.1; 28.3) -58.2 (-68.8; -42.0)

Brazil (Northeast)
5,205.2 (2,822.3; 

7,749.7)
42.9 (22.6; 64.8)

7,344.3 (4,236.7; 
11,232.3)

19.2 (11.3; 29.2) -55.2 (-64.7; -39.7)

Alagoas 332.6 (174.1; 493.0) 52.0 (26.1; 79.0) 496.4 (299.7; 743.6) 25.6 (15.3; 38.6) -50.8 (-62.4; -29.4)

Bahia
1,287.0 (696.7; 

1,908.0)
38.8 (20.6; 58.2)

1,894.0 (1,073.5; 
2,851.0)

18.1 (10.5; 27.1) -53.2 (-63.7; -36.9)

Ceará 679.6 (364.8; 993.5) 35.9 (18.7; 53.4)
1,073.1 (619.4; 

1,657.9)
16.8 (9.8; 25.8) -53.2 (-63.6; -36.6)

Maranhão 412.3 (223.2; 609.4) 37.2 (18.8; 56.7)
853.7 (492.9; 

1,351.7)
22.7 (13.0; 36.0) -38.8 (-53.6; -16.0)

Paraíba 475.4 (255.0; 698.8) 43.6 (22.7; 65.3) 550.4 (324.4; 823.7) 18.3 (11.1; 26.9) -58.1 (-68.4; -42.4)

Pernambuco
1,311.0 (712.8; 

1,967.4)
59.3 (31.3; 90.7)

1,319.3 (804.7; 
1,972.4)

20.5 (12.6; 30.6) -65.4 (-72.3; -53.9)

Piauí 227.9 (119.2; 333.4) 34.9 (17.3; 52.5) 452.8 (254.8; 715.9) 19.5 (11.0; 30.7) -44.2 (-57.7; -19.4)

Rio Grande do Norte 290.1 (163.4; 427.9) 36.7 (20.4; 54.6) 463.6 (286.9; 713.0) 18.7 (11.9; 28.4) -49.0 (-60.6; -29.9)

Sergipe 189.3 (96.4; 282.7) 48.0 (23.7; 72.4) 241.0 (137.4; 366.8) 16.8 (9.6; 25.6) -65.0 (-72.6; -49.8)

Brazil (Southeast)
12,166.4 (7,116.3; 

17,677.9)
63.4 (36.2; 94.8)

13,243.3 (7,760.9; 
20,192.1)

19.2 (11.4; 29.1) -69.7 (-75.7; -62.5)

Espírito Santo 377.3 (207.1; 557.1) 58.2 (29.6; 89.2) 475.9 (280.3; 727.8) 16.8 (9.9; 25.6) -71.2 (-77.9; -60.0)

Minas Gerais
2,681.3 (1,563.8; 

3,806.2)
60.1 (32.9; 87.9)

2,690.3 (1,545.8; 
4,150.5)

16.1 (9.3; 24.5) -73.2 (-78.1; -67.2)
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Rio de Janeiro
3,415.1 (1,953.4; 

4,999.7)
70.4 (39.2; 105.2)

3,028.6 (1,774.4; 
4,588.3)

21.4 (12.8; 32.1) -69.5 (-76.3; -60.8)

São Paulo
5,692.8 (3,371.6; 

8,290.5)
62.0 (35.4; 93.1)

7,048.6 (4,176.6; 
10,605.5)

20.0 (12.0; 30.0) -67.7 (-75.1; -58.5)

Brazil (South)
4,126.1 (2,365.3; 

6,067.2)
64.7 (35.7; 98.3)

4,214.2 (2,364.5; 
6,526.1)

18.0 (10.1; 27.7) -72.2 (-77.9; -65.2)

Paraná
1,446.3 (835.6; 

2,087.5)
69.5 (38.1; 104.3)

1,443.6 (815.1; 
2,201.7)

17.2 (9.7; 26.2) -75.3 (-81.1; -68.7)

Rio Grande do Sul
1,972.7 (1,131.0; 

2,932.3)
62.2 (34.5; 95.1)

1,896.5 (1,054.1; 
2,947.5)

19.1 (10.8; 29.4) -69.3 (-75.6; -61.7)

Santa Catarina 707.1 (409.8; 1,029.9) 62.8 (33.8; 94.1)
874.2 (497.1; 

1,347.2)
17.0 (9.6; 26.4) -72.9 (-78.8; -64.8)

Brazil (West-Central) 884.2 (528.7; 1,254.8) 51.0 (27.9; 76.5)
1,725.1 (1,024.1; 

2,576.5)
18.0 (10.5; 27.4) -64.6 (-72.0; -54.9)

Distrito Federal 136.8 (80.6; 192.8) 51.4 (27.9; 76.0) 236.1 (131.9; 364.3) 13.8 (7.6; 21.6) -73.1 (-79.4; -66.2)

Goiás 401.6 (234.4; 584.5) 49.2 (26.2; 75.9)
777.6 (470.4; 

1,189.1)
18.2 (10.8; 28.3) -63.1 (-71.0; -52.4)

Mato Grosso 141.3 (84.0; 198.4) 48.8 (27.5; 72.6) 328.6 (198.7; 487.1) 18.3 (10.7; 27.7) -62.6 (-70.8; -48.9)

Mato Grosso do Sul 204.6 (122.5; 287.0) 56.9 (31.6; 83.8) 382.7 (229.9; 567.6) 22.2 (13.3; 33.1) -61.0 (-69.7; -46.5)

Both sexes

Brazil
55,057.0 (33,851.4; 
78,039.2)

68.2 (39.2; 99.2)
67,687.6 (41,609.2; 
99,683.7)

25.8 (15.8; 38.2) -62.1 (-68.9; -53.5)

Brazil (North)
1,895.4 (1,103.4; 

2,725.3)
56.0 (29.8; 83.1)

3,903.0 (2,388.5; 
5,758.2)

25.3 (15.0; 37.9) -54.8 (-62.9; -41.8)

Acre 73.1 (44.7; 105.4) 50.3 (28.1; 75.5) 159.4 (100.0; 233.3) 23.1 (14.2; 34.6) -54.0 (-63.1; -39.5)

Amapá 44.0 (25.7; 63.8) 47.6 (26.2; 69.7) 137.4 (83.5; 201.1) 24.8 (14.5; 37.7) -47.8 (-59.7; -33.2)

Amazonas 329.3 (195.6; 484.2) 51.8 (27.4; 79.4)
696.3 (414.7; 

1.058.5)
23.0 (13.1; 36.2) -55.6 (-63.9; -44.4)

Pará
1,055.0 (580.4; 

1,524.0)
57.7 (30.3; 86.8)

1,976.1 (1,196.5; 
2,918.7)

26.4 (15.6; 40.0) -54.3 (-62.9; -40.1)

Rondônia 218.5 (135.5; 305.6) 70.6 (39.1; 104.1) 416.0 (257.3; 592.3) 25.8 (15.2; 37.6) -63.4 (-70.5; -53.5)

Roraima 28.5 (17.8; 40.3) 57.1 (31.2; 87.4) 109.1 (69.4; 157.7) 25.9 (15.3; 38.5) -54.6 (-63.9; -40.7)

Tocantins 147.0 (92.7; 207.1) 53.0 (28.1; 79.3) 408.8 (258.6; 603.6) 25.4 (15.9; 38.0) -52.1 (-62.1; -35.8)

Brazil (Northeast)
11,716.1 (6,799.3; 

16,954.1)
50.2 (28.5; 74.0)

17,132.3 (10,566.8; 
25,178.4)

25.4 (15.7; 37.5) -49.3 (-59.3; -34.6)

Alagoas 717.7 (390.6; 1,057.3) 57.6 (30.4; 86.7)
1,132.3 (709.8; 

1,639.0)
32.7 (20.0; 48.1) -43.2 (-54.3; -25.1)

Bahia
2,829.1 (1,602.3; 

4,110.7)
45.2 (25.1; 67.1)

4,243.3 (2,549.7; 
6,298.7)

23.0 (13.9; 34.2) -49.1 (-59.2; -34.6)

Ceará
1,442.9 (842.7; 

2,101.6)
39.8 (22.6; 59.1)

2,539.9 (1,554.3; 
3,738.7)

22.8 (14.0; 33.5) -42.8 (-54.5; -25.5)

Maranhão
1,304.4 (786.8; 

1,864.2)
55.6 (32.3; 81.5)

2,108.9 (1,304.1; 
3,179.9)

30.3 (18.4; 46.2) -45.6 (-56.2; -29.1)

Paraíba 989.8 (576.1; 1,434.8) 46.8 (26.9; 69.0)
1,293.1 (809.0; 

1,863.0)
24.8 (15.7; 35.6) -47.0 (-58.0; -28.9)

Pernambuco
2,761.5 (1,628.1; 

3,969.8)
66.5 (38.2; 97.7)

3,057.7 (1,926.5; 
4,386.8)

27.5 (17.3; 39.6) -58.7 (-66.2; -45.5)
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Piauí 600.7 (342.2; 877.1) 45.7 (25.1; 67.4)
1,086.8 (657.9; 

1,609.3)
26.2 (15.9; 38.8) -42.7 (-54.1; -25.5)

Rio Grande do Norte 671.4 (392.2; 976.2) 44.7 (25.8; 66.0)
1,110.7 (701.5; 

1,610.5)
25.8 (16.3; 37.2) -42.3 (-53.5; -24.0)

Sergipe 398.6 (214.7; 601.3) 52.2 (27.4; 79.8) 559.6 (337.8; 826.7) 22.2 (13.2; 33.2) -57.5 (-65.8; -43.0)

Brazil (Southeast)
29,467.0 (18,239.5; 

41,070.8)
79.1 (46.2; 114.5)

32,196.5 (20,005.9; 
47,105.3)

26.9 (16.7; 39.5) -65.9 (-72.3; -58.5)

Espírito Santo 907.7 (512.2; 1,313.0) 69.3 (37.2; 104.2)
1,203.0 (737.9; 

1,807.9)
23.6 (14.4; 35.6) -66.0 (-72.6; -55.9)

Minas Gerais
6,295.9 (3,746.0; 

8,821.3)
71.9 (40.2; 103.3)

6,378.0 (3,942.9; 
9,371.5)

21.6 (13.4; 31.6) -70.0 (-74.8; -63.8)

Rio de Janeiro
7,964.8 (4,875.8; 

11,236.8)
88.9 (51.6; 129.7)

6,975.4 (4,342.2; 
10,306.5)

29.4 (18.4; 43.3) -66.9 (-73.6; -60.0)

São Paulo
14,298.6 (8,923.4; 

19,956.2)
78.8 (46.4; 112.8)

17,640.1 (11,159.4; 
25,748.5)

28.9 (18.2; 42.4) -63.4 (-70.4; -54.5)

Brazil (South)
9,650.3 (5,839.2; 

13,676.1)
76.8 (43.0; 112.3)

9,958.4 (5,898.4; 
15,049.5)

24.1 (14.3; 36.6) -68.6 (-74.3; -61.6)

Paraná
3,543.6 (2,101.8; 

4,992.7)
81.7 (45.2; 120.3)

3,600.2 (2,121.2; 
5,430.7)

23.8 (14.0; 36.2) -70.8 (-76.3; -63.8)

Rio Grande do Sul
4,446.7 (2,722.4; 

6,336.1)
74.6 (42.9; 109.6)

4,184.2 (2,459.9; 
6,403.1)

24.8 (14.7; 37.7) -66.7 (-73.1; -59.8)

Santa Catarina
1,660.0 (992.6; 

2,355.1)
74.1 (41.5; 109.1)

2,174.1 (1,354.3; 
3,222.2)

23.3 (14.2; 35.1) -68.6 (-74.4; -60.1)

Brazil (West-Central)
2,328.2 (1,452.0; 

3,308.6)
60.7 (34.8; 90.0)

4,497.4 (2,827.8; 
6,496.2)

24.9 (15.2; 36.8) -59.0 (-66.7; -49.5)

Distrito Federal 323.7 (203.9; 442.8) 60.9 (34.9; 89.5) 565.4 (341.9; 825.1) 18.6 (10.8; 27.8) -69.5 (-75.4; -62.6)

Goiás
1,056.0 (655.2; 

1,523.0)
58.6 (32.7; 88.9)

2,035.2 (1,320.2; 
2,954.5)

25.1 (15.8; 37.2) -57.2 (-64.9; -45.9)

Mato Grosso 403.9 (253.0; 566.1) 57.9 (33.6; 83.4)
916.1 (573.8; 

1,321.0)
25.2 (15.2; 37.3) -56.5 (-64.6; -45.2)

Mato Grosso do Sul 544.5 (333.9; 765.4) 67.7 (38.5; 98.0)
980.7 (625.0; 

1.396.2)
30.4 (18.9; 43.7) -55.2 (-63.4; -41.9)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 8.6 – Absolute numbers of deaths and of DALYs, age-standardized mortality rates and DALY rates due to cardiovascular 
diseases attributable to high LDLc levels, per 100 000 inhabitants, in 1990 and 2023, and percent change of the rates in the 
period, in Brazil, according to age group

Age group
1990 2023 Percent change 

% (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Deaths

15-49 years
7,858.2 (5,890.0; 

9,431.0)
10.2 (7.7; 12.3)

7,768.0 (5,943.0; 
9,606.9)

7.1 (5.4; 8.7)
-30.9 (-40.4; 

-20.1)

50-69 years
23,057.9 (15,140.1; 

30,286.3)
146.5 (96.2; 

192.4)
27,837.2 (19,120.2; 

37,248.4)
63.7 (43.8; 

85.3)
-56.5 (-63.0; 

-48.9)

70+ years
24,140.8 (11,894.7; 

39,255.2)
564.7 (278.2; 

918.2)
32,082.4 (16,024.0; 

52,938.4)
211.6 (105.7; 

349.1)
-62.5 (-69.9; 

-52.9)

All ages
55,057.0 (33,851.4; 

78,039.2)
36.9 (22.7; 52.3)

67,687.6 (41,609.2; 
99,683.7)

31.9 (19.6; 
47.0)

-13.4 (-28.1; 2.9)

Age-adjusted NA 68.2 (39.2; 99.2) NA
25.8 (15.8; 

38.2)
-62.1 (-68.9; 

-53.5)

DALYs

15-49 years
414,274.1 (305,876.0; 

506,701.8)
539.1 (398.0; 

659.3)
396,386.8 (300,060.0; 

493,540.1)
360.7 (273.1; 

449.1)
-33.1 (-42.4; 

-22.9)

50-69 years
741,824.8 (491,767.7; 

964,923.5)
4,712.8 (3,124.2; 

6,130.2)
899,272.9 (619,478.1; 

1,207,765.1)

2,058.9 
(1,418.3; 
2,765.2)

-56.3 (-62.9; 
-49.2)

70+ years
368,450.5 (182,175.3; 

589,841.5)
8,618.7 (4,261.4; 

13,797.4)
480,000.3 (243,845.2; 

802,900.7)

3,165.7 
(1,608.2; 
5,295.3)

-63.3 (-70.6; 
-53.9)

All ages
1,524,549.4 
(1,003,123.3; 
2,022,028.9)

1,020.9 (671.7; 
1,354.1)

1,775,660.0 
(1,198.252.7; 
2,458,582.3)

837.3 (565.0; 
1,159.3)

-18.0 (-31.3; 
-4.0)

Age-adjusted NA
1,622.4 (1,036.6; 

2,223.0)
NA

670.9 (452.0; 
929.2)

-58.6 (-65.2; 
-50.8)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 8.1 – Absolute numbers of deaths and crude and age-standardized mortality rates from cardiovascular diseases attributable to high 
LDL-cholesterol levels in Brazil. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33
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Chart 8.2 – Age-standardized cardiovascular mortality rate (per 100 000) attributable to high LDL-cholesterol (LDLc) levels in Brazil and 
its geographic regions. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33

Chart 8.3 – Proportional cardiovascular mortality attributable to high LDL-cholesterol levels according to age group in Brazil. Source: Data 
derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

90-94 years

85-89 years

80-84 years

75-79 years

70-74 years

65-69 years

60-64 years

55-59 years

50-54 years

45-49 years

25-29 years

30-34 years

35-39 years

40-44 years

95+ years

20 0 20 40

Cardiovascular mortality attributable to high LDL cholesterol

Ag
e 

gr
ou

p

Mortality (%)

Sex Female Male

231



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Chart 8.4 – Change in age-standardized mortality rates from ischemic heart disease and stroke attributable to high LDL-cholesterol levels, 
from 1990 to 2023, in Brazil. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33

Chart 8.5 – Correlation between the sociodemographic index (SDI) in 2023 and the percent change of age-standardized mortality rates from 
cardiovascular disease attributable to high LDL cholesterol, from 1990 to 2023, of the Brazilian Federative Units. Source: Data derived from 
Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 9 – DIABETES MELLITUS 

ICD-10 E10 to E14; ICD-10-CM E8 to E13.

See Tables 9.1 through 9.6 and Charts 9.1 through 9.5.

Abbreviations used in chapter 9

APC Annual Percent Change

BMI Body Mass Index

CI Confidence Interval

CVD Cardiovascular Disease

DALYs Disability-Adjusted Life-Years

DATASUS
Department of Information and Data Processing 
of the Brazilian Unified Health System

ELSA-Brasil
The Brazilian Longitudinal Study of Adult Health 
(in Portuguese, Estudo Longitudinal de Saúde 
do Adulto)

ERICA
Study of Cardiovascular Risks in Adolescents 
(in Portuguese, Estudo de Riscos 
Cardiovasculares em Adolescentes)

FU Federative Unit

GBD Global Burden of Disease

HbA1c Hemoglobina glicada

HR Hazard Ratio

IBGE Brazilian Institute of Geography and Statistics

ICD
International Statistical Classification of 
Diseases and Related Health Problems

IDF International Diabetes Federation

LDL Low-Density Lipoprotein

OR Odds Ratio

PMAQ
Program for Improvement of Access and 
Quality (in Portuguese, Programa de Melhoria 
do Acesso e da Qualidade)

PNAUM

National Survey on Access, Use and 
Promotion of the Rational Use of Medicines 
(in Portuguese, Pesquisa Nacional sobre 
o Acesso, Utilização e Promoção do Uso 
Racional de Medicamentos no Brasil)

PNS
Brazilian National Health Survey (in 
Portuguese, Pesquisa Nacional de Saúde)

PR Prevalence ratio

PURE Prospective Urban Rural Epidemiology

SDI Sociodemographic Index

SUS
Brazilian Unified Health System (in Portuguese, 
Sistema Único de Saúde)

UI Uncertainty Interval

Vigitel

Telephone Survey for Surveillance of 
Noncommunicable Diseases (in Portuguese, 
Vigilância de Fatores de Risco e Proteção para 
Doenças Crônicas por Inquérito Telefônico)

Introduction
•	 Diabetes mellitus is a chronic and progressive disease, 

characterized by chronic hyperglycemia resulting from 
lower secretion of insulin and/or resistance to insulin, 
which in the long run can lead to microvascular (diabetic 
retinopathy, nephropathy, neuropathy) and macrovascular 
(coronary artery disease, cerebrovascular disease, and 
peripheral artery occlusive disease) complications. 
Prediabetes (reduced glucose tolerance and impaired 
fasting plasma glucose) is the condition in which there 
is hyperglycemia without meeting the diagnostic criteria 
for diabetes, leading to an increased risk for diabetes and 
cardiovascular disease (CVD).292

•	 In this chapter, diabetes mellitus is approached as a cardiovascular 
risk factor,293 as it was in the previous version of this document,2,3 
because the presence of diabetes alone increases the risk of 
CVD by two to three times. In the GBD study, when diabetes 
is approached as a risk factor, the nomenclature used is “high 
fasting plasma glucose”, and this definition is adopted in this 
chapter when citing GBD estimates.294

•	 The estimates from the International Diabetes Federation 
(IDF) Diabetes Atlas herein mentioned were based on 
national population surveys, published epidemiological 
studies, and other official sources available to that Atlas 
committee. Then, IDF applied regression models to generate 
age-standardized estimates and future projections.295

Prevalence
•	 The PURE/South America study has shown a 9% prevalence 

of diabetes (fasting plasma glucose >126 mg/dL or personal 
history of diabetes) at the study’s baseline. Of 24,718 
participants, 5,661 were from Brazil, from urban (65.1%) 
and rural areas of the São Paulo state; however, country-
specific data for Brazil have not been reported.296

•	 According to the IDF,295 Brazil ranks sixth worldwide 
regarding the number of adults (20-79 years of age) with 
diabetes (16.6 million), with an adjusted prevalence of 
10.6%, and 31.9% of them are unaware of their disease. 
The number of unknown cases is similar to that previously 
reported in the previous edition of the IDF Diabetes Atlas.297 
The prevalence of reduced glucose tolerance is 11.3% and 
of impaired fasting plasma glucose is 9.7%, which may show 
a small variation as compared to previous data, depending 
on the method used for diagnosis (oral glucose tolerance 
test, fasting plasma glucose, HbA1c).295,298

•	 Brazil ranks fourth worldwide in number of cases of type 
1 diabetes considering all ages (499,800 individuals) and 
the age group of up to 20 years (99,000 individuals).295 
The difference in prevalence among countries, especially 
across age groups, reflects younger populations and higher 
mortality in low-income countries (India, Sub-Saharan 
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African countries), which reduces the number of adults 
with type 1 diabetes.

•	 Malta et al.299 have reported data from the National Health 
Survey (PNS) collected between 2014 and 2015, which are 
the Brazilian most recent data on diabetes prevalence in 
adults obtained using laboratory measurement (HbA1c). The 
prevalence of diabetes (HbA1c ≥ 6.5% or use of antidiabetic 
drugs) was 8.4% (95% CI, 7.6-9.1), lower in men (PR 0.75; 
95% CI, 0.63-0.89) and at higher educational levels (PR 0.8; 
95% CI, 0.6-0.9), and higher with age increase: 60 years or 
older (PR 12.6; 95% CI, 7.1-21.0). 

•	 Reis et al.300 have assessed data from the PNS and observed 
that the self-reported prevalence of diabetes increased 
24% between 2013 and 2019, reaching 7.7% (95% CI, 
7.4-8.0%) in 2019. The increase was greater among 
men (30%) as compared to women (20%), although 
prevalence remained higher among women (8.4% vs. 
6.9%). Advanced age (≥65 years; PR=27.2) and obesity 
(PR=2.3) were strongly associated with diabetes, while 
individuals with complete higher education had a 40% 
lower prevalence of the disease (PR=0.60), evidencing 
important sociodemographic inequalities. It is worth noting 
that self-reported prevalences tend to be lower than those 
based on laboratory data. 

•	 In 2024, Miranda et al.,301 analyzing data from Vigitel 2020-
2023 (n= 75,860 adults), identified prevalence of self-
reported diabetes of 9.2% (95% CI, 8.8-9.6), very similar to 
previous data from the same survey. Prevalence was higher 
among the elderly (>65 years, 28.0%; 95% CI, 26.7-29.3). 
It is worth noting that these are self-reported data, and, thus, 
subject to bias.

•	 In the Cardiovascular Statistics 2023,3 the reduction in the 
number of unknown cases of diabetes as compared to 
previous issues of the document was emphasized, which may 
have resulted from the high rate of screening, as observed in 
the PNS from the IBGE, because, in 2013, 11.6% (95% CI, 
11.1-12.1) of the adults had never had their blood glucose 
levels measured, and that percentage was reduced to 6.2% in 
2019 (95% CI, 5.9-6.5).302 Higher access to diagnosis has been 
observed in women (PR=1.16; 1.15-1.17), elderly individuals 
(PR=1.25; 1.22-1.28), and those with higher educational 
level (PR=1.17; 1.15-1.18), obesity (PR=1.06; 1.05-1.08), 
and hypertension (PR=1.12; 1.11-1.13). However, lower 
access to diagnosis has been observed in self-reported Black 
individuals (PR=0.97; 0.95-0.99), in those living in rural areas 
(PR=0.89; 0.87-0.90), and in those without private health 
insurance coverage (PR=0.85; 0.84-0.86).303

•	 For the age group of 12-17 years, data from the ERICA 
study remain the most updated. It is a cross-sectional study 
conducted in a representative sample of Brazilian students 
(n=37,854), in which the prevalence of type 2 diabetes was 
3.3% (95% CI, 2.9-3.7) and of prediabetes, 22.0% (95% CI, 
20.6-23.4).304

Incidence
•	 The Brazilian multicenter ELSA-Brazil study has reported a 

cumulative incidence of diabetes of 2.0/100 person-year 
(95% CI, 1.8-2.1), higher among the elderly (2.8%; 95% 

CI, 2.3-3.4), and individuals with obesity (3.8%; 95% CI, 
3.4-4.3) and with lower educational levels (3.0%; 95% CI, 
2.6-3.6).305

•	 Bracco et al.306 have calculated the risk of developing 
diabetes throughout life in Brazil based on data from diabetes 
incidence, all-cause mortality, and mortality from diabetes 
(data from the ELSA-Brazil study), using the illness-death 
state model. The results showed that a White adult aged 
35 years has a 23.4% (95% CI, 22.5-25.5) risk throughout 
life of developing diabetes at the age of 80 years, while for 
a Black individual of the same age, that risk is 30.8% (95% 
CI, 29.6-33.2). 

•	 The number of children and adolescents with type 1 
diabetes has increased worldwide, approximately 3% per 
year, although with significant regional differences.295,297,307,308

•	 Recent data have shown that Brazil is not among the 10 
countries with the highest number of new cases of diabetes 
in children and adolescents aged 0-15 years.295 

Mortality

Overall mortality attributable to diabetes
•	 Data from the GBD study 2023 showed that, although age-

standardized all-causes mortality rates attributable to high 
fasting plasma glucose have decreased substantially in recent 
years in Brazil, the total number of deaths from the disease 
increased. Diabetes, ischemic heart disease, stroke, chronic 
kidney disease, and Alzheimer’s disease, in decreasing order, 
accounted for the highest age-standardized mortality rates 
attributable to high fasting plasma glucose in 1990 and 2023. 
There were 63,158 (95% UI, 49.095-81.878) and 150,483 
(95% UI, 124,560-184,036) deaths from diabetes in Brazil 
in 1990 and 2023, respectively. The age-standardized 
mortality rate per 100,000 inhabitants was 80.6 (95% UI, 
62.5-105.7) in 1990 and 58.1 (95% UI, 48.2-71.1) in 2023, 
a 27.9% (95% UI, -44.7; -4.1) decrease in the period (Chart 
9.1 and Table 9.1). 

•	 The reduction in age-standardized mortality rates from 
high fasting plasma glucose was not homogeneous across 
the Brazilian regions and Federative Units (FUs), being 
more pronounced in the FUs of the Southeast (-38.4%; 
95% UI, -53.6; -16.5), South (-26.7%; 95% UI, -47.7; 5.8), 
and West-Central (-23.4%; 95% UI, -38.6; -1.7) regions, 
with not significant reductions in the FUs of the Northeast 
(-12.1%; 95% UI, -30.6; 14.1) and North (-7.2%; 95% UI, 
-29.0; 25.4) regions (Table 9.2). It is worth noting that a 
trend towards reduction occurred in all age groups, but with 
a more significant reduction in the following age groups: 
under the age of 5 years (-72.6%; 95% UI, -76.8; -67.0), 
5-14 years (-41.0%; 95% UI, -50.5; -28.5), and 50-69 years 
(-32.1%; 95% UI, -48.1; -6.4). An intermediate reduction 
was observed in the age group of 70 years or older (-16.3%; 
95% UI, -36.1; 9.7), and a less significant reduction was 
observed in the age group of 15-49 years (-9.8%; 95% UI, 
-33.1; 26.8) (Chart 9.1 and Table 9.1). 

•	 According to the 11th edition of the IDF Diabetes Atlas 
published in 2025, Brazil is among countries with mortality 
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attributable to diabetes of 8-13% (n=111,393), an 
intermediate position as compared to other countries.295 

•	 Flores-Ortiz et al.309 have assessed the association between 
subsidized housing and diabetes mortality in Brazil. In 
a cohort of 9,961,271 low-income adults, observed 
from January 2010 to December 2015, with mean age 
of 40.3 years (±15.6 years) and most of them women 
(58.4%), there were 18,775 deaths with diabetes as 
the underlying or a contributory cause. Of those adults, 
340,683 received subsidized housing (3.4%) and were 
at higher risk for mortality from diabetes as compared 
to non-subsidized housing residents (HR 1.17; 95% CI, 
1.05-1.31). The magnitude of that association was more 
marked among those living in municipalities with lower 
Human Development Index (HR 1.30; 95% CI, 1.04-1.62).

•	 Garces et al.,310 analyzing data from DATASUS between 
2010 and 2020, have identified 601,521 deaths from 
diabetes in Brazil, corresponding to mean mortality of 
29.5/100,000 inhabitants. The rates were higher among 
women (32.1/100,000), individuals aged ≥80 years 
(508.5/100,000), individuals who self-identified as 
mixed-race (pardo) (36.2/100,000), and those with lower 
educational level (59.5/100,000). Regarding regions, 
the highest mortality was observed in the Northeast 
(34.4/100,000). Indicators of social inequality, especially 
the Gini index (β=11.7), showed a strong association with 
mortality from diabetes, evidencing the impact of social 
determinants on the burden of disease in Brazil.

•	 Bracco et al.,306 using data from the ELSA-Brasil, have 
calculated metrics for the Brazilian population aged 35-
80 years estimating the years of life lost to diabetes, as 
well as the years lived with that condition. Those authors 
estimated that men diagnosed with diabetes at the age of 
35 years would live 32.9 (95% CI, 32.4-33.2) years with 
diabetes and would lose 5.5 (95% CI, 5.1-6.1) years of life. 
Women of the same age, however, would live 38.8 (95% 
CI, 38.3-38.9) years with diabetes and would lose 2.1 (95% 
CI, 1.9-2.6) years of life. Considering sex and skin color, 
men showed higher mortality (Chart 9.2). 

Cardiovascular mortality attributable to diabetes
•	 All-ages mortality from CVD attributable to high fasting 

plasma glucose in Brazil, according to GBD 2023, increased 
in absolute numbers from 24,789 deaths (95% UI, 15,365-
39,630) in 1990 to 36,431 (95% UI, 25,121-54,377) in 
2023. However, age-standardized CVD mortality rates 
per 100,000 inhabitants decreased from 32.8 (95% UI, 
20.7-52.9) in 1990 to 14.1 (95% UI, 9.7-20.9) in 2023, 
a reduction of 57.1% (95% UI, -74.2; -24.5), reflecting 
the effect of population aging and growth (Table 9.3 and 
Chart 9.3).

•	 The trend towards reduction in age-standardized mortality 
rates was not uniform across the FUs, being more significant 
in the FUs of the Southeast (-64.5%; 95% UI, -78.9; -36.1) 
and South (-62.5%; 95% UI, -79.5; -31.5) regions, and 
more modest in the FUs of the West-Central (-51.2%; 95% 
UI, -66.7; -27.4), North (-47.7%; 95% UI, -68.3; -10.5), 
and Northeast (-40.9%; 95% UI, -64.6; 2.2) regions (Table 

9.3). When comparing between sexes, women showed 
higher reductions in mortality rate (-59.2%; 95% UI, -75.4; 
-34.9) as compared to men (-54.5%; 95% UI, -73.9; -15.5). 
The reduction in CVD mortality rate attributable to high 
fasting plasma glucose was observed in all age groups: 
15-49 years (-44.1%; 95% UI, -72.8; -32.0), 50-69 years 
(-58.4%; 95% UI, -76.6; -22.9) and 70 years or older 
(-50.7%; 95% UI, -69.7; -15,5) (Table 9.4).

•	 In 2023 and comparing by sex and age group (Chart 9.4), 
women had the highest proportional CVD mortality rates 
attributable to high fasting plasma glucose in almost all age 
groups described.33

•	 The sociodemographic index (SDI) is an estimate of 
the socioeconomic level of a certain location, and Chart 
9.5 shows the correlation between the SDI of 2023 of 
each Brazilian FU and the percent change of the age-
standardized mortality rates from CVD attributable to high 
fasting plasma glucose from 1990 to 2023 in those FUs. A 
correlation is observed between higher percent change of 
age-standardized mortality rates from 1990 to 2023 and 
higher SDI 2023, suggesting that the reduction in mortality 
from CVD accompanied the improvement in socioeconomic 
conditions. The FUs with the highest SDI had the highest 
percent reductions in deaths, such as São Paulo, Rio de 
Janeiro, and the Distrito Federal, while Maranhão, the lowest 
SDI across all FUs, had the smallest reduction.

Burden of Disease

Burden of disease attributable to high fasting plasma 
glucose
•	 The GBD 2023 estimated a reduction in the age-

standardized all-causes DALY rates attributable to high 
fasting plasma glucose and diabetes, per 100,000 
inhabitants, in Brazil of -20.3% (95% CI, -38.0; 1.7) 
between 1990 and 2023, despite the increase in the total 
number of DALYs from 2,055,686.6 (95% CI, 1,626,560.5 
- 2,602,145.5) to 4,679,131.7 (3,824,059.6 - 5,710,474.4) 
in the period, similarly to what happened with mortality 
(Table 9.5).

•	 The reduction in DALY rates was observed in all age groups, 
except for the age group of 15-49 years (12.9%; 95% CI, 
-10.7; 41.2) (Table 9.5).

Burden of cardiovascular disease attributable to high 
fasting plasma glucose 
•	 The GBD 2023 estimated a reduction in age-standardized 

DALY rates due to CVD attributable to high fasting plasma 
glucose, per 100,000 inhabitants, in Brazil of -57.4% 
(95% CI, -74.8; 22.7) between 1990 and 2023, despite 
the increase in the total number of DALYs from 577,708.7 
(95% CI, 343,135.9 - 930,200.0) to 754,544.0 (95% CI, 
513,071.8 to 1,166,760.4) in the period. This reduction 
in DALY rates was observed in all age groups: 15-49 years 
(-44.1%; 95% CI, -72.8; 32.0), 50-69 years (-58.4%; 95% 
CI, -76.6; -22.9) and 70 years and older (-50.7%; 95% CI, 
-69.7; -15.5) (Table 9.6). 
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Impact on cardiovascular health
•	 Mosenzon et al.,311 in the CAPTURE study, have reported 

prevalence of established CVD, assessed using medical 
record data of adults with type 2 diabetes from primary 
and tertiary care centers in several countries (n=9,823), 
including Brazil. Of the 912 individuals assessed in Brazil, 
43.9% (95% CI, 40.9-46.8) had CVD, a higher number 
than that estimated for the total sample of the 13 countries 
assessed [estimated weighted CVD prevalence of 34.8% 
(95% CI, 32.7-36.8)]. Heart failure was reported in 113 
patients [12.4 (95% CI, 10.4-14.4)] and Brazil had the 
second highest prevalence of the 13 countries assessed. 

Diabetes awareness, treatment, and control 
•	 The treatment of diabetes is based on three pillars: diet, 

physical exercise, and drugs (oral antidiabetic drugs 
and insulin). Adherence to treatment is an important 
determinant of metabolic control. Meiners et al.,312 
based on data from PNAUM (n=2,624), have shown 
high access to medicines, but low treatment adherence 
(17.2%; 95% CI, 14.6-20.1). Better adherence to treatment 
was associated with the following: younger age, lower 
body mass index (BMI), presence of macrovascular 
complications, better occupational performance, and 
higher values in the emotional domain of the SF-36 quality 
of life questionnaire.313

•	 Data from the PNS have shown high use of medication 
for diabetes, with 95.2% of oral antidiabetic drug users 
and 70% of insulin users reporting recent use; the popular 
drugstore program (Programa Farmácia Popular) is the major 
source of access to those medications (53.6% for oral 
antidiabetic drugs and 42.7% for insulin), complemented 
by the Brazilian Unified Health System (SUS). Despite 
the expansion of treatment between 2013 and 2019 
(medication use increased from 80.2% to 88.8%, and 
medical follow-up from 73.2% to 79.1%), the control 
of risk factors remains unsatisfactory: only 46% attained 
HbA1c <7%; 51.4% attained blood pressure <140 mm 
Hg; 40% attained LDL-cholesterol <100 mg/dL; and only 
12.5% attained the three therapeutic goals simultaneously. 
In addition, essential indicators of care, such as retinopathy 
screening (36.7%) and foot assessment (31.7%), remain low, 
with worse results observed among men, young individuals, 
Black individuals, and those of lower socioeconomic level, 
evidencing important inequalities in diabetes management 
in Brazil.302

•	 In 2023 Dionato et al.314 assessed data from the PNS carried 
out in 2013 regarding the adoption of healthy behaviors 
by 3,098 individuals with diabetes. Of them, 15.3% 
engaged in regular physical activity (95% CI, 13.3–18.1), 
40.2% (95% CI, 37.2–43.1) maintained a healthy diet, 
94.1% (95% CI, 92.9–95.3) did not engage in excessive 
alcohol consumption, 89.1% (95% CI, 87.5–90.7) were not 
smokers, and 55.6% (95% CI, 52.8–58.5) consumed sugar-
containing foods less than once a week. Approximately 
half of the sample (49.3%; 95% CI, 46.4–52.1%) reported 
adopting two or fewer healthy behaviors, which was more 
common among those not using oral antidiabetic drugs 

[odds ratio (OR) 1,37; 95% CI, 1,02–1,85], not visiting 
the doctor regularly (OR 1.42; 95% CI, 1.08–1.87), 
without limitation in their daily activities (OR 1.39; 95% 
CI, 1.01–1.94), and those with good self-rated health (OR 
1.47; 95% CI, 1.09–1.98). 

•	 In 2024, Tomasi et al.315 assessed data from the PMAQ 
(Program for Improvement of Access and Quality) between 
2012 and 2018, which collected indicators of the quality 
of care provided to individuals with diabetes at Primary 
Health Care services in Brazil. A total of 8,118 and 1,7641 
users with diabetes were interviewed at each time point, 
respectively. They reported the following in 2012 and 
2018: good access to care [42.9% (95% CI, 41.9–44.1) and 
52.7% (95% CI, 51.9–53.4), respectively]; availability of 8 
supplies and equipment items [9.9% (95% CI, 9.3–10.6) 
and 23.3% (95% CI, 22.7–23.9), respectively]; availability 
of 4 medications (metformin, glibenclamide, NPH insulin, 
and regular insulin) [41.0% (95% CI, 39.8–42.2) and 50.4% 
(95% CI, 49.6–51.2), respectively]; and good organization 
and management of activities related to user care [12.6% 
(95% CI, 11.8–13.3) and 27.7% (95% CI, 27.0–28.4), 
respectively].

•	 Data from the ELSA-Brazil have shown important gaps 
and inequalities in the control of diabetes and its risk 
factors. Of the participants with diabetes, only 28.6% 
achieved simultaneously the HbA1c, blood pressure, and 
cholesterol targets. Proper glycemic control (HbA1c ≤7%) 
was associated with a 34% lower risk for all-cause mortality 
(RR=0.66; 95% CI, 0.50–0.88), while concomitant 
glycemia and blood pressure control reduced that risk 
by 46% (RR=0.54; 95% CI, 0.37–0.78). In addition, not 
smoking was strongly protective (RR=0.59; 95% CI, 0.42–
0.82). Women, elderly individuals, and those with higher 
socioeconomic level had a higher probability of attaining 
the glycemic targets, while Black individuals and those with 
longer-lasting diabetes were less likely to achieve proper 
control, evidencing inequalities in disease management.316

•	 In 2023, Ramos et al.317 conducted a systematic review 
with metanalysis of observational studies involving Brazilian 
adults with type 2 diabetes, and the outcome assessed 
was adherence to the proposed treatment. The analysis 
of 14 articles (2,962 individuals) showed 51% (95% CI, 
0.268-0.754, p<0.001; I2= 99.25%, p<0.001) of poor 
adherence to diet, and that nonadherence to diet was 
higher in São Paulo (98%) and lower in Minas Gerais (9%). 
The combined proportion of adherence to physical activity 
was 36% (95% CI, 0.216-0.497, p<0.001; I2= 96.98%, 
p<0.01), which was higher in Minas Gerais (58.6%) 
and lower in Rio Grande do Sul (21%). Adherence to 
medication use was 88% (95% CI, 0.813-0.946, p<0.01; 
I2= 94.52%, p<0.001), higher in São Paulo (95.7%) and 
lower in Minas Gerais (84.4%).

•	 In 2023, Flores et al.318 assessed data from the PNS carried 
out in 2013 and 2019 regarding the temporal evolution of 
advice on healthy habits provided by health professionals 
relative to several morbidities, such as diabetes. The 
samples comprised 3,182 patients with diabetes in 2013 
and 6.317 in 2019. There were reductions in receiving 
advice for not smoking (APC, annual percentage change: 
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-1.13) and not drinking excessive alcoholic beverages 
(APC: -1.11), but no change regarding advice on healthy 
diet habits, regular physical activity, salt intake reduction, 
and healthy body weight maintenance. Regarding 
receiving advice on all types of healthy habits for diabetes 
management, there were reductions among women (APC: 
-0.94), elderly individuals (>60 years, APC: -0.77), white 
skin color individuals (APC: -1.07), and those in the fourth 
quintile of richness - Q4 (APC: -1.03).

•	 In 2023, Tonaco et al.319 estimated the proportion of 
diabetes awareness, treatment, and control, according to 
sociodemographic characteristics, health condition, and 
access to health services, from a subsample of the 2014/2015 
PNS, in which 8.6% had that condition. Most individuals 
with diabetes were of the female sex (60.7%), aged over 60 
years (54.3%), had low educational level (67.2%), had a poor 
health perception (59.5%), and lived in the Southeast region 
(49.3%). Of those with diabetes, 68.2% (95% CI, 63.9–72.3) 
were aware of their diagnosis, 92.2% of whom (95% CI, 
88.6–94.7) were on drug treatment. Of such individuals, 
35.9% (95% CI, 30.5–41.6) had HbA1c <6.5%, while 48.1% 
(95% CI, 42.2–53.9) had HbA1c <7%.

•	 Natividade et al.320 have assessed data from the Brazilian 
National Health Registry involving 203 million Brazilians 
and reported that, after the incorporation of dapagliflozin 
into the public health system in 2021, there was a 
progressive reduction in cardiovascular mortality as 
compared to 2017: 4.7% in 2022, 11.4% in 2023, and 
19.1% in 2024. An interrupted time-series analysis 
showed a significant steeper reduction in cardiovascular 
mortality rates after the implementation of that public 
health intervention (slope of −0.74 vs. −0.16 before the 
intervention; p=0.039), suggesting populational benefit 
associated with the expansion of access to that therapy.

Risk factors and prevention 
•	 A meta-analysis from 151 studies on overweight and obesity 

prevalence among Brazilian adolescents has shown an 
increase in overweight prevalence of 8.2% (95% CI, 7.7-
8.7) up to 2000, of 18.9% (95% CI, 14.7-23.2) from 2000 
to 2009, and of 25.1% (95% CI, 23.4-26.8) from 2010 
onwards, a pattern similar to that of obesity prevalence. 
The Southeast and South regions had higher overweight 
and obesity prevalence.321

•	 Of the 37,892 adolescents of the ERICA Study, overweight 
was observed in 17.2%, obesity in 5.6%, and severe 
obesity in 1.3%, with an increased chance of adverse 
cardiometabolic outcomes according to higher BMI, such 
as higher fasting plasma glucose [PR 5.30 (95% CI, 1.94-
14.50)] and HbA1c [2.04 (95% CI, 1.29-3.25)].322

•	 Data from the ELSA-Brasil study have shown that factors 
related to adiposity, diet pattern, physical activity, and 
metabolic health are associated with the risk of diabetes. 
Diabetes prevalence has increased from 11.7% among 
individuals with BMI ≤24.9 kg/m² to 18.9% among those 
with overweight and to 32.1% among obese individuals. 
Higher levels of leisure-time physical activity were 
associated with lower odds of diabetes (OR=0.76; 95% 

CI, 0.63–0.91), whereas diets with a higher inflammatory 
potential increased the risk of incident diabetes by 26% 
(HR=1.26; 95% CI, 1.04–1.52). After approximately 8 
years of follow-up, higher consumption of ultra-processed 
foods was associated with a 24% increase in the risk of 
diabetes (RR=1.24; 95% CI, 1.10–1.39). In addition, the 
presence of nonalcoholic fatty liver disease and metabolic 
dysfunction-associated steatotic liver disease increased the 
risk of diabetes by 78% and 88%, respectively, and higher 
consumption of unprocessed red meat, processed meat, 
and poultry was associated with higher incidence of type 
2 diabetes, with risk increases ranging from 9% to 24%.323

•	 Li et al.324 have analyzed harmonized data from 
international cohorts to assess the association between 
meat consumption and the incidence of type 2 diabetes. 
In the ELSA-Brasil, which contributed 10,972 participants 
(57.3% women; median age, 50 years; median follow-
up, 8 years), there were 1,695 incident cases of diabetes. 
Higher consumption of unprocessed red meat (RR=1.24; 
95% CI, 1.13–1.36), processed meat (RR=1.18; 95% CI, 
1.03–1.34), and poultry (RR=1.09; 95% CI, 1.02–1.17) 
was associated with higher risk of type 2 diabetes. Similar 
results were observed in the meta-analysis of individual 
data conducted by the authors, involving 1.97 million 
participants from different cohorts.

•	 Santos et al.,303 analyzing data from the 2013 and 
2019 PNS, have observed increases in the self-reported 
prevalence of diabetes (from 6.1% to 6.5%), in the 
coverage of medical consultations (from 85.6% to 89.2%), 
and in screening blood glucose testing (from 71.1% to 
77.2%) among individuals with no previous diagnosis. 
Access to screening was higher among women, elderly 
individuals, those with higher educational level, obesity, 
and hypertension, but remained lower among individuals 
living in rural areas, those with no private health insurance, 
those in the North region, and of yellow race/skin color, 
evidencing that, despite the broad coverage provided by 
the SUS, inequalities in the access to diabetes diagnosis 
persist.

•	 Dias et al.325 have assessed the association between 
consumption of sweetened beverages and the incidence 
of diabetes in the CUME project, in a 2-to-4-year follow-
up. The incidence of diabetes was 2.78%, and the median 
calorie intake from daily sweetened beverage consumption 
was 47.7 kcal/day. Participants whose consumption of 
those beverages was higher had a 63% increased chance 
of developing diabetes (OR=1.63; 95% CI, 1.00–2.66), 
even after adjusting for sociodemographic factors, physical 
activity, and overweight.

•	 Miranda et al.,301 analyzing 75,860 adults from 2020–2023 
Vigitel surveys, have reported a 9.2% prevalence of self-
reported diabetes. Individuals with diabetes had higher 
frequency and higher adjusted chance of engaging in 
insufficient physical activity (aOR=1.40; 95% CI, 1.25–
1.55), excessive time watching television (aOR=1.22; 
95% CI, 1.09–1.36), overweight (aOR=1.62; 95% CI, 
1.44–1.82), and obesity (aOR=1.87; 95% CI, 1.67–2.10), 
reinforcing the importance of those behavioral and 
anthropometric factors for developing diabetes.
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•	 Dumith et al.,326 analyzing data from Vigitel surveys between 
2006 and 2020, have reported that the consumption of 
artificially sweetened beverages remained stable (from 
8.7% to 8.4%), while the prevalence of diabetes increased 
from 5.5% to 8.2%. Among individuals not consuming 
those beverages, no increase in diabetes prevalence 
was observed. However, among consumers of artificially 
sweetened beverages and juices, diabetes prevalence 
significantly increased (β=0.18; 95% CI, 0.10–0.25), 
with annual percent change of diabetes four times greater 
(β=0.71; 95% CI, 0.45–0.97). 

Costs
•	 Ferrari et al.327 have estimated the direct costs of healthcare 

related to noncommunicable chronic diseases attributable 
to obesity in Brazil in 2019 and have shown a total cost of 
diabetes of US$ 44.2 million (from a total of US$ 2967.6 
million). Considering the attributable population fraction of 
63.1% (40.3-86.4), the cost attributable to diabetes would 
be US$ 27.9 million (17.8-38.2).

•	 In 2022, Pereda et al.328 used the cost-of-illness approach 
to calculate the total economic burden related to diabetes 
in Brazil in 2016, which was estimated at up to US$ 2.15 
billion, of which US$ 1.52 billion (70.6%) were indirect 
costs related to premature deaths, absenteeism, and early 
retirement. The indirect costs related to premature deaths 
were US$ 1.18 billion (77.9% of indirect costs). The total 
direct costs related to diabetes were US$ 633 million, US$ 
232.8 million with hospitalizations and US$ 86 million 
with outpatient expenses (95% covered by the SUS). 
The popular drugstore program represented US$ 304.2 
million, while the out-of-pocket expenses were US$ 10.0 
million. The total cost per patient diagnosed in Brazil, 
considering the prevalence of 6.4% (data from 2013), was 
US$ 223.54 (US$ 65.72 of direct costs and US$ 157.81 
of indirect costs). 

•	 In an ecological study, Costa et al.329 have analyzed 
hospitalization expenditures for diabetes in Brazil from 

2011 to 2019, which totaled R$ 844,795,917 (corrected 
value corresponding to US$ 420,692.23), with an 
increasing trend over the study period (from R$ 598.83 in 
2011 to R$ 793.01 in 2019; p-value < 0.001).

•	 The 11th edition of the IDF Diabetes Atlas, published in 
2025, reported that, in 2024, Brazil ranked third worldwide 
among countries with the highest healthcare expenditures 
for adults aged 20-79 years with diabetes (US$ 45.1 
billion).295

Future Directions
•	 Brazilian studies on the prevalence of chronic complications 

of diabetes and its social and behavioral determinants are 
required. 

•	 Considering the increase in overweight and obesity, 
mainly in more vulnerable populations, public policies 
on the prevention of obesity should be prioritized to 
reduce the new cases of diabetes and cardiovascular 
complications. Key strategies include food regulation, 
community-based prevention programs, early identification 
of individuals at risk, strengthening multidisciplinary 
teams through the participation of physical education 
professionals, and adding new anti-obesity medications to 
the list of medications approved by CONITEC for specific 
populations. 

•	 Artificial intelligence has emerged as a promising tool 
for improving diabetes prevention and management, 
contributing to more individualized approaches and to 
reduce cardiovascular complications. 

•	 Significant social, economic, demographic, gender, 
and racial inequalities persist in access to preventive, 
diagnostic, and therapeutic measures for diabetes in 
Brazil. Recent evidence indicates that expanding access 
to cardioprotective therapies, such as dapagliflozin, is 
associated with a reduction in cardiovascular events, 
reinforcing the importance of public policies aimed at 
promoting health equity and incorporating new anti-obesity 
medications into the SUS.
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Table 9.1 – All causes deaths attributable to high fasting plasma glucose: numbers and rates in 1990 and 2023, and percent 
change of rates in the period in Brazil

Age group Location 1990 
Number (95% UI)

1990
Rate (95% UI)

2023 
Number (95% UI)

2023 
Rate (95% UI)

Percent change of 
rates (95% UI)

<5 years Brazil 106.9 (94.2; 121.5) 0.6 (0.6; 0.7) 25.8 (22.4; 29.8) 0.2 (0.2; 0.2) -72.6 (-76.8; -67.0)

5-14 years Brazil 95.8 (86.0; 108.6) 0.3 (0.2; 0.3) 45.2 (39.0; 52.5) 0.2 (0.1; 0.2) -41.0 (-50.5; -28.5)

15-49 years Brazil
5,942.2 (4,607.0; 

8,182.8)
7.7 (6.0; 10.6)

7,666.6 (6,279.0; 
9,776.1)

7.0 (5.7; 8.9) -9.8 (-33.1; 26.8)

50-69 years Brazil
24,465.6 (18,732.2; 

30,618.6)
155.4 (119.0; 

194.5)
46,115.5 (37,361.4; 

56,200.6)
105.6 (85.5; 

128.7)
-32.1 (-48.1; -6.4)

70+ years Brazil
32,547.2 (25,213.8; 

43,345.6)
761.3 (589.8; 

1,013.9)
96,630.3 (79,810.7; 

119,453.1)
637.3 (526.4; 

787.8)
-16.3 (-36.1; 9.7)

All ages Brazil
63,157.8 (49,094.5; 

81,877.5)
42.3 (32.9; 54.8)

150,483.4 (124,560.0; 
184,036.4)

71.0 (58.7; 86.8) 67.8 (29.6; 125.1)

Age-
standardized

Brazil NA
80.6 (62.5; 

105.7)
NA 58.1 (48.2; 71.1) -27.9 (-44.7; -4.1)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Table 9.2 – All causes deaths attributable to high fasting plasma glucose in Brazil and geographic regions: numbers and rates 
in 1990 and 2023, and percent change of rates in the period

Location 
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
63,157.8 (49,094.5; 

81,877.5)
80.6 (62.5; 105.7)

150,483.4 (124,560.0; 
184,036.4)

58.1 (48.2; 71.1) -27.9 (-44.7; -4.1)

North region
2,392.3 (1,749.8; 

3,142.2)
72.3 (53.0; 97.2)

9,807.1 (8,021.1; 
11,892.5)

67.1 (54.9; 81.3) -7.2 (-29.0; 25.4)

Northeast 
region

16,829.5 (13,276.3; 
21,618.7)

72.8 (57.3; 94.5)
42,913.0 (36,416.6; 

52,652.6)
63.9 (54.3; 78.5) -12.1 (-30.6; 14.1)

Southeast 
region

31,473.0 (24,864.6; 
40,615.7)

87.1 (68.5; 113.6)
63,843.0 (52,019.5; 

79,569.1)
53.6 (43.7; 66.9) -38.4 (-53.6; -16.5)

South region
9.718,1 (7,029.8; 

13,067.6)
79.9 (58.4; 109.3)

23,875.7 (19,003.1; 
29,762.5)

58.6 (46.6; 73.3) -26.7 (-47.7; 5.8)

West-Central 
region

2,744.9 (2.138.1; 
3,403.0)

76.7 (59.6; 96.5)
10,044.5 (8,341.3; 

11,995.4)
58.8 (48.7; 70.1) -23.4 (-38.6; -1.7)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 9.3 – Cardiovascular diseases deaths attributable to high fasting plasma glucose in Brazil and geographic regions: 
numbers and rates in 1990 and 2023, and percent change of rates in the period

Location 1990 Number (95% UI) 1990 Rate 
(95% UI) 2023 Number (95% UI) 2023 Rate 

(95% UI)
Percent change of rates 

(95% UI)

Brazil
24,788.5 (15,365.4; 

39,629.5)
32.8 (20.7; 

52.9)
36,430.6 (25,120.6; 

54,376.5)
14.1 (9.7; 20.9) -57.1 (-74.2; -24.5)

North region 972.4 (543.2; 1,529.8)
31.3 (18.4; 

50.5)
2,337.3 (1,539.2; 

3,508.5)
16.4 (10.9; 

24.4)
-47.7 (-68.3; -10.5)

Northeast region
5,787.0 (3,499.9; 

9,476.9)
25.7 (15.9; 

42.4)
10,221.8 (7,082.8; 

15,244.4)
15.2 (10.5; 

22.7)
-40.9 (-64.6; 2.2)

Southeast region
12,483.2 (7,968.7; 

19,819.1)
36.1 (23.8; 

57.1)
15,339.5 (10,554.9; 

22,918.9)
12.8 (8.8; 19.1) -64.5 (-78.9; -36.1)

South region
4,381.3 (2,463.0; 

7,061.6)
37.2 (22.0; 

60.5)
5,682.0 (3,654.3; 

8,897.9)
13.9 (9.0; 21.9) -62.5 (-79.5; -31.5)

West-Central region
1,164.6 (735.1; 

1,683.8)
34.4 (22.8; 

50.6)
2,850.0 (2,072.3; 

3,892.0)
16.8 (12.3; 

22.9)
-51.2 (-66.7; -27.4)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 9.4 – Cardiovascular diseases deaths attributable to high fasting plasma glucose in Brazil, according to sex and age 
group: numbers and rates in 1990 and 2023, and percent change of rates in the period

Sex Age group 1990 
Number (95% UI)

1990 
Rate (95% UI)

2023 
Number (95% UI)

2023 
Rate (95% UI)

Percent change 
of rates (95% UI)

Male 15-49 years
861.4 (444.4; 

1,668.7)
2.3 (1.2; 4.4)

702.2 (422.8; 
1,290.1)

1.3 (0.8; 2.4)
-43.0 (-72.5; 

30.4)

Male 50-69 years
5,472.1 (3,136.6; 

8,988.3)
72.5 (41.5; 119.0)

6,340.0 (4,212.9; 
10,601.5)

31.0 (20.6; 51.9)
-57.2 (-77.0; 

-15.9)

Male 70+ years
6,178.4 (3,988.7; 

10,230.1)
324.1 (209.2; 

536.6)
10,690.9 (7,393.5; 

16,199.2)
166.5 (115.1; 

252.2)
-48.6 (-69.6; -8.8)

Male All ages
12,511.9 (7,573.2; 

21,029.3)
17.0 (10.3; 28.5)

17,733.1 (12,105.8; 
27,849.9)

17.2 (11.7; 27.0) 1.5 (-42.1; 90.5)

Male
Age-

standardized
NA 35.1 (21.8; 58.4) NA 16.0 (11.0; 24.9)

-54.5 (-73.9; 
-15.5)

Female 15-49 years
592.0 (294.8; 

1,064.7)
1.5 (0.8; 2.7) 459.4 (261.2; 858.7) 0.8 (0.5; 1.5)

-45.7 (-74.3; 
25.1)

Female 50-69 years
3,849.9 (2,247.4; 

5,251.4)
47.0 (27.4; 64.1)

4,412.7 (2,743.3; 
6,202.7)

19.0 (11.8; 26.7)
-59.6 (-75.8; 

-29.1)

Female 70+ years
7,834.7 (5,158.5; 

12,484.9)
330.8 (217.8; 

527.1)
13,825.5 (9,695.8; 

19,746.9)
158.2 (110.9; 

225.9)
-52.2 (-70.7; 

-22.7)

Female All ages
12,276.6 (7,723.2; 

18,646.6)
16.3 (10.2; 24.7)

18,697.5 (12,748.9; 
26,719.9)

17.1 (11.7; 24.5) 5.5 (-37.3; 70.9)

Female
Age-

standardized
NA 30.6 (19.6; 47.2) NA 12.5 (8.5; 17.8)

-59.2 (-75.4; 
-34.9)

Both 15-49 years
1,453.4 (737.9; 

2,732.4)
1.9 (1.0; 3.6)

1,161.6 (681.1; 
2,141.2)

1.1 (0.6; 1.9)
-44.1 (-72.8; 

32.0)

Both 50-69 years
9,322.0 (5,345.2; 

14,201.1)
59.2 (34.0; 90.2)

10,752.7 (6,822.0; 
16,701.1)

24.6 (15.6; 38.2)
-58.4 (-76.6; 

-22.9)

Both 70+ years
14,013.1 (9,212.9; 

22,873.9)
327.8 (215.5; 

535.1)
24,516.4 (17,261.1; 

35,469.7)
161.7 (113.8; 

233.9)
-50.7 (-69.7; 

-15.5)

Both All ages
24,788.5 (15,365.4; 

39,629.5)
16.6 (10.3; 26.5)

36,430.6 (25,120.6; 
54,376.5)

17.2 (11.8; 25.6) 3.5 (-39.3; 83.3)

Both
Age-

standardized
NA 32.8 (20.7; 52.9) NA 14.1 (9.7; 20.9)

-57.1 (-74.2; 
-24.5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 9.5 – All-causes DALYs attributable to high fasting plasma glucose per age group, in Brazil: numbers and rates in 1990 
and 2023, and percent change of rates in the period

Age group 1990 Number  
(95% UI)

1990 Rate  
(95% UI)

2023 Number  
(95% UI)

2023 Rate  
(95% UI)

Percent change of 
rates (95% UI)

<5 years
9,507.2 (8,382.5; 

10,810.0)
56.3 (49.6; 64.0)

2,308.9 (2,001.2; 
2,651.0)

15.5 (13.5; 17.8) -72.4 (-76.7; -66.9)

5-14 years
8,691.4 (7,622.2; 

10,036.4)
24.4 (21.4; 28.2)

4,549.3 (3,718.2; 
5,960.7)

16.0 (13.1; 20.9) -34.6 (-47.6; -11.8)

15-49 years
454,382.3 
(361,644.2; 
586,524.6)

591.2 (470.6; 763.2)
733,444.7 
(580,850.2; 
914,540.2)

667.4 (528.6; 832.2) 12.9 (-10.7; 41.2)

50-69 years
980,003.6 
(764,062.1; 
1,217,462.3)

6,226.0 (4,854.1; 
7,734.6)

2,151,877.6 
(1,740,606.0; 
2,615,098.9)

4,926.7 (3,985.1; 
5,987.3)

-20.9 (-36.8; 1.8)

70+ years
603,102.2 
(468,743.0; 
795,509.7)

14,107.6 (10,964.7; 
18,608.3)

1,786,951.2 
(1,487,906.8; 
2,181,439.5)

11,785.2 (9,813.0; 
14,386.9)

-16.5 (-35.3; 7.3)

All ages
2,055,686.6 
(1,626,560.5; 
2,602,145.5)

1,376.6 (1,089.2; 
1,742.5)

4,679,131.7 
(3,824,059.6; 
5,710,474.4)

2,206.4 (1,803.2; 
2,692.7)

60.3 (26.4; 104.6)

Age-standardized NA
2,230.2 (1,766.1; 

2,849.8)
NA

1,778.4 (1,457.4; 
2,170.3)

-20.3 (-38.0; 1.7)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Table 9.6 – Cardiovascular diseases DALYs attributable to high fasting plasma glucose per age group, in Brazil: numbers and 
rates in 1990 and 2023, and percent change of rates in the period

Age group 1990 Number 
(95% UI)

1990
Rate 

(95% UI)

2023
Number
(95% UI) 

2023
Rate

(95% UI) 

Percent change  
of rates 

(95% UI)

15-49 years
72,991.2 (36,490.5; 

136,329.9)
95.0 (47.5; 177.4)

57,679.2 (33,840.5; 
106,655.0)

52.5 (30.8; 97.1) -44.7 (-73.3; 31.0)

50-69 years
288,906.8 
(164,813.3; 
443,259.0)

1,835.4 (1,047.1; 
2,816.0)

334,230.3 
(215,147.1; 
524,953.1)

765.2 (492.6; 
1,201.9)

-58.3 (-76.5; -22.6)

70+ years
215,810.7 
(139,486.0; 
351,522.6)

5,048.2 (3,262.8; 
8,222.7)

362,634.4 
(256,518.9; 
522,499.5)

2,391.6 (1,691.8; 
3,446.0)

-52.6 (-71.0; -18.4)

All ages
577,708.7 
(343,135.9; 
930,200.0)

386.9 (229.8; 622.9)
754,544.0 
(513,071.8; 
1,166,760.4)

355.8 (241.9; 550.2) -8.0 (-46.6; 67.7)

Age-standardized
670.9 (408.0; 

1,077.4)
285.5 (194.2; 440.8) -57.4 (-74.8; -22.7)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 9.1 – Mortality rate attributable to high fasting plasma glucose stratified by all causes - Brazil, 1990-2023 (A). Total number of deaths 
attributable to high fasting plasma glucose (B). All-age and age-standardized mortality rates attributable to high fasting plasma glucose (per 100,000) 
(C). Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 9.2 – Mortality rate (per 1,000 people) of individuals aged 35-80 years with (continuous lines) and without (dashed lines) known diabetes. 
For men and women, self-declared White or Black/Brown. Source: Bracco et al.,306 using data from the ELSA-Brasil Study.
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Chart 9.3 – All-ages and age-standardized mortality rates from cardiovascular disease attributable to high fasting plasma glucose (per 100,000) 
(A). Deaths attributable to high fasting plasma glucose stratified by cardiovascular disease (B). Brazil, 2023. Source: Data derived from Global 
Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 9.4 – Proportional mortality from cardiovascular disease attributable to high fasting plasma glucose according to sex and age group. Brazil, 
2023. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 10 – SMOKING AND TOBACCO USE

Smoking and the Consequences for Cardiovascular Diseases, 
Brazil and Federative Units, 1990 to 2023

ICD-10: Z.72.0. 

See Tables 10.1 through 10.8 and Charts 10.1 through 10.6.

Abbreviations used in chapter 10

Anvisa Brazilian Health Surveillance Agency

CI Confidence Interval

CVD Cardiovascular Disease

DALYs Disability-adjusted life-years

ENDS Electronic Nicotine Delivery Systems 

GBD Global Burden of Disease

LENAD III
Third Brazilian Survey on Alcohol and Drugs 
(in Portuguese, III Levantamento Nacional de 
Álcool e Drogas)

PeNSE
Brazilian Survey of Schoolchildren Health (in 
Portuguese, Pesquisa Nacional de Saúde do 
Escolar)

RDC Collegiate Board Resolution

SDI Sociodemographic Index

UI Uncertainty Interval

Vigitel

Brazilian Telephone Survey for Surveillance 
of Noncommunicable Diseases (in 
Portuguese, Vigilância de Fatores de Risco 
e Proteção para Doenças Crônicas por 
Inquérito Telefônico)

Introduction
•	 Tobacco use continues to be one of the leading causes of 

preventable death in Brazil, remaining a central determinant 
of morbidity and mortality despite substantial progress in 
tobacco control over recent decades.330 Cigarette smoking 
remains a major risk factor for cardiovascular disease 
(CVD), contributing to a broad spectrum of clinical 
manifestations, including coronary artery disease, stroke, 
heart failure, peripheral artery disease, and arrhythmias.331 
The health burden of tobacco arises not only from direct 
consumption—across smoked, inhaled, heated, and 
chewed products—but also from exposure to second-hand 
smoke, which remains a relevant public health concern.332

•	 In recent years, patterns of tobacco consumption in Brazil 
have undergone meaningful shifts. While traditional cigarette 
smoking continues to decline, the emergence and rapid 
uptake of electronic nicotine delivery systems (ENDS), such 
as electronic cigarettes, heated tobacco products, and hookah 
(waterpipe), among adolescents and young adults represent 
new challenges for surveillance and regulation.333 These 

products have gained popularity despite regulatory restrictions 
and are increasingly associated with experimental and habitual 
use in younger populations.333 

•	 This chapter provides an overview of tobacco use in Brazil 
and its implications for CVD, presenting updated prevalence 
estimates derived from the country's most recent and robust 
population surveys. For adults aged 18 years and older, we 
used data from the Global Burden of Disease (GBD) study 
2023 and Vigitel (Brazilian Telephone Survey for Surveillance 
of Noncommunicable Diseases) 2023. The GBD data show 
mortality rates and the absolute number of deaths attributable 
to tobacco in Brazil and its 27 Federative Units, from 1990 to 
2023, according to GBD estimates.1-3 Vigitel is a continuous 
telephone surveillance system that monitors risk factors for 
chronic diseases in the capitals of Brazilian states.334 Its time 
series allows us to assess recent trends in smoking, exposure 
to second-hand smoke, and experimentation with electronic 
cigarettes.335 In addition, we included data from the Third 
Brazilian Survey on Alcohol and Drugs (LENAD III), which 
covers indicators related to smoking from the 2006, 2012, and 
2023 editions, and inaugurates the investigation of the use of 
ENDS in a representative sample of the Brazilian population 
aged 14 years or older.336 For adolescents, we used the PeNSE 
survey (Brazilian Survey of Schoolchildren Health) and the 
indicators: experimentation with tobacco, smoking in the last 
month, and use of alternative tobacco products. These data 
can be found in the previous edition of this document. We 
included the most recent and comprehensive sources available 
to estimate tobacco consumption by the Brazilian population.

Prevalence of smoking among adolescents
•	 It is estimated that nearly 200,000 adolescents aged 14-17 

years are smokers in Brazil, corresponding to 1.7% of this 
population stratum.336

•	 According to LENAD III, 7.9% (95% CI 7.3–8.5) of the 
adolescents who reported smoking initiated tobacco use 
early in life, before the age of 14 years. In this age group, 
the age at experimentation ranges from 6 years to 17 years, 
with a mean of 13.7 and a median of 14.336 

•	 Regarding tobacco experimentation, more than one-third of 
these adolescents (37.6%) reported early experimentation 
(before age 14), representing 2.8% (95% CI 2.16–3.73) of 
the overall adolescent population.336

Prevalence of smoking among adults
•	 According to Vigitel 2024, the prevalence of smoking 

among adults (≥ 18 years) was 11.5%, higher in males 
(13.9%) than in females (9.5%). That prevalence was higher 
among young adults (18-24 years of age)335 (Table 10.1).

•	 The prevalence of smoking was lower at ages 35-44 years 
and 65 years and older, 10.5%, as compared to 13.2% at 
age 18-24 years and to 11.0% at age 25-34 years. It was 
also lower in populations with higher education, 7.8%, 
as compared to 10.2% among those with complete high 
school and incomplete higher education, 15.6% among 
those with complete elementary education and incomplete 
high school, and 16.6 among those with no schooling and 
incomplete elementary education.335
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•	 The prevalence of smoking decreased between 2006 
and 2024, declining from 15.7% in 2006 to 11.5% in 
2024 (average reduction of −0.69 percentage points per 
year) (Chart 10.1). This decrease was observed in both 
sexes, with a greater reduction among men, from 19.5% 
in 2006 to 13.9% in 2024 (−0.38 percentage points per 
year) (Tables 10.2 and Chart 10.2).337,338 However, analysis 
of the most recent period, 2021-2024, indicates stability, 
with an increase in the prevalence from 2021 (9.0%) to 
2024 (11.5%) in both sexes. 

Electronic Nicotine Delivery Systems
•	 According to LENAD III, the results indicate that 8.8% 

(95% CI 7.8–9.9) of the Brazilian population aged 14 
years or older have experimented ENDS at least once 
in their lifetime, corresponding to more than 11 million 
individuals. Approximately 9 million Brazilians reported 
using ENDS in the past year (the year preceding the 
survey, referring to 2022), representing 5.6% (95% CI 
4.9–6.5) of the population. Among those who reported 
use in the past year, about one quarter also used ENDS 
in the 30 days prior to the interview (25.8%; 95% CI 
22.2–29.8), which corresponds to 2.2% (95% CI 1.8–2.8) 
of the Brazilian population, or approximately 3.5 million 
individuals.336

•	 More than half (63.6%) of experimenters (8.8% of the 
population) continued using ENDS after experimentation. 
Among adolescents, this proportion reached nearly 80%, 
with most experimenters becoming users. In other words, 
approximately three out of every four adolescents who 
have ever tried electronic cigarettes continue to use them336 
(Table 10.3). 

•	 The use of ENDS was more prevalent among males, in 
terms of both lifetime use and past-year use. Lifetime 
prevalence was 11.5% (95% CI 9.9–13.3) among males, 
compared to 6.3% (95% CI 5.6–7.1) among females. 
Recent use, referring to consumption in the past year, was 
reported by 7.3% (95% CI 6.2–8.6) of males, compared to 
4.1% (95% CI 3.5–4.8) of females336 (Table 10.4).

•	 Prevalence estimates were relatively similar across racial 
groups, with only modest variations. Individuals who self-
identified as indigenous had the highest prevalence of both 
lifetime use (10.9%; 95% CI 6.1–18.8) and past-year use 
(8.5%; 95% CI 4.3–16.0), although with wider confidence 
intervals. White, Black, Asian, and mixed-race individuals 
had comparable prevalence estimates336 (Table 10.4).

•	 A trend toward higher prevalence was observed among 
individuals with complete or incomplete high-school 
education (11.9% lifetime; 7.7% in the past year) and 
among those with higher education or above (12.3% and 
7.4%, respectively), suggesting an association between 
educational attainment and greater exposure or access to 
the product. Very low prevalence was observed among 
individuals with no formal education336 (Table 10.4).

•	 Regarding marital status, single individuals reported the 
highest prevalence of ENDS use (13.4% lifetime; 9.0% in 
the past year), followed by married, divorced/separated, 
and widowed individuals, in that order336 (Table 10.4). 

Tobacco-attributable mortality 
•	 GBD 2023 shows that the number of deaths attributable 

to tobacco from all causes remained high over the 
period analyzed, with annual estimates ranging from 
approximately 121,000 to 142,000 deaths. Throughout 
the time series, the total number of tobacco-attributable 
deaths showed moderate year-to-year fluctuations but no 
abrupt changes. Males consistently accounted for a higher 
number of tobacco-attributable deaths than females 
across all years, contributing most of the overall burden. 
Despite some recent stabilization, tobacco continued to 
account for a substantial number of deaths in the Brazilian 
population (Chart 10.3).

•	 According to GBD 2023, tobacco-attributable cardiovascular 
deaths accounted for approximately 21–22% of deaths 
among individuals aged 50–59 years, declining gradually 
at older ages to about 20% at 60–64 years, 16% at 65–69 
years, 13% at 70–74 years, and 11% at 75–79 years. Across 
all age groups, the proportion was consistently higher among 
males than among females. At age 50–54 years, tobacco 
accounted for 24.4% of cardiovascular deaths in males as 
compared to 17.1% in females, and at age 75–79 years, the 
corresponding proportions were 14.3% in males and 7.6% 
in females (Chart 10.4). 

•	 All-cause mortality rates attributable to tobacco declined 
substantially between 1990 and 2023, according to GBD 
2023. Among both sexes combined, the age-standardized 
mortality rate decreased from 143.5 (95% UI 119.7–166.7) 
deaths per 100,000 population in 1990 to 53.9 (95% 
UI 43.9–63.9) per 100,000 in 2023, corresponding 
to an approximately 62% reduction over the period. 
Throughout the time series, tobacco-attributable mortality 
rates remained higher among males than among females, 
although declining trends were observed in both sexes 
(Chart 10.5). 

•	 In Brazil, the number of cardiovascular deaths attributable 
to tobacco declined between 1990 and 2023. In 1990, 
tobacco accounted for an estimated 60,151 (95% UI 
51,570–69,842) cardiovascular deaths. By 2023, this 
number had decreased to 50,160 (95% UI 42,336–
59,251) deaths. This corresponds to an approximately 
16.6% reduction in the number of tobacco-attributable 
cardiovascular deaths over the period. Despite this decline, 
tobacco continues to contribute to a substantial burden of 
cardiovascular mortality in the Brazilian population.

•	 According to GBD 2023, there was a significant reduction 
in tobacco-attributable mortality rates for ischemic heart 
disease and stroke in Brazil from 1990 to 2023. In 1990, 
the mortality rate attributable to tobacco for ischemic heart 
disease was 39 (95% CI 33.31-45.33) deaths per 100,000 
population, declining to 12 (95% CI 10–14) per 100,000 
in 2023. For stroke, the tobacco-attributable mortality rate 
decreased from 28 (95% CI 23-33) per 100,000 in 1990 to 
6 (95% CI 5–7) per 100,000 in 2023 (Table 10.5). 

•	 For all ages combined, tobacco-attributable mortality 
rates declined from 83.2 (95% UI 70.6-95.7) deaths 
per 100,000 in 1990 to 66.8 (95% UI 54.6-79.3) per 
100,000 in 2023, while age-standardized mortality rates 
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decreased by more than 60%, indicating substantial long-
term reductions in tobacco-related mortality despite the 
continued concentration of deaths among older adults 
(Table 10.6).

•	 Tobacco-attributable cardiovascular mortality declined 
across all sociodemographic index (SDI) groups between 
the early 1990s and 2023. Reductions were observed 
in low-, middle-, and high-SDI Federative Units, with 
estimated decreases of approximately 30–35%, 35–40%, 
and 40–45%, respectively. Throughout the period, low-
SDI Federative Units consistently exhibited the highest 
tobacco-attributable cardiovascular mortality rates, 
followed by middle-SDI Federative Units, while high-
SDI Federative Units showed the lowest rates. Despite 
substantial declines in all groups, clear gradients by SDI 
level persisted over time, with larger relative reductions 
occurring in higher-SDI Federative Units (Chart 10.6). 

•	 In Brazil overall, tobacco-attributable cardiovascular 
deaths decreased from 60,151 (95% UI 51,570–69,842) 
in 1990 to 50,160 (95% UI 42,336–59,251) in 2023, a 
16.6% reduction in the number of deaths. Over the same 
period, the mortality rate declined from 69.1 (95% UI 
58.9–81.3) per 100,000 to 19.0 (95% UI 16.0–22.4) per 
100,000, corresponding to a 72.5% reduction. 

•	 Across the 27 Federative Units, cardiovascular death rate 
attributable to tobacco reductions ranged from −79.2% 
in Rio Grande do Sul (from 86.2 [95% UI 72.7–100.7] 
to 17.9 [95% UI 15.2–21.6] per 100,000) to −54.9% 
in Ceará (from 38.6 [95% UI 31.8–46.5] to 17.4 [95% 
UI 14.3–21.2] per 100,000). In absolute terms, some 
states experienced large decreases in the numbers of 
deaths (e.g., Rio Grande do Sul: from 5,491 [95% UI 
4,680–6,323] to 3,061 [95% UI 2,585–3,683], −44.3%), 
whereas others increased despite rate declines, according 
to GBD 2023. 

Tobacco-attributable burden of disease
•	 Age-standardized DALY rates attributable to tobacco for all 

causes declined markedly between 1990 and 2023 across 
all age groups and in both sexes. Among males, tobacco-
attributable DALY rates decreased by 48.6% in children 
and adolescents aged 5–14 years (95% UI −58.2% to 
−38.5), by 56.1% in adults aged 15–49 years (95% UI 
−64.1% to −47.0), by 60.4% in those aged 50–69 years 
(95% UI  −66.3% to −54.2), and by 55.9% among 
individuals aged 70 years or older (95% UI −61.3% 
to −50.2). The largest relative decline was observed 
in children under 5 years of age, with a reduction of 
approximately 91.0% (95% UI −93.1 to −88.6), due to 
a reduction in second-hand smoke exposure. Despite 
substantial reductions across all age groups, tobacco-
attributable DALYs remained concentrated among adults 
aged 50 years and older in 2023, reflecting the persistent 
burden of tobacco-related disease later in life.

•	 Age-standardized DALY rates due to CVD attributable 
to tobacco declined substantially between 1990 and 
2023 across all age groups. Among children aged <5 
years, those DALY rates decreased by more than 90%, 

indicating a marked reduction in early-life cardiovascular 
burden related to tobacco exposure. In children and 
adolescents aged 5–14 years, these DALY rates declined 
by approximately 50–55% over the period, while 
among adults aged 15–49 years, tobacco-attributable 
cardiovascular DALY rates decreased by roughly 
55–60%, reflecting sustained reductions in premature 
cardiovascular burden. In adults aged 50–69 years, 
tobacco-attributable cardiovascular DALYs showed a 
pronounced decline between 1990 and 2023, with DALY 
rates decreasing by approximately 60%, although this 
age group continued to account for a large share of the 
total burden in absolute terms. Among individuals aged 
70 years and older, tobacco-attributable cardiovascular 
DALYs remained highest, despite an approximately 
55–60% reduction in DALY rates over the study period. 
Overall, despite substantial relative reductions across 
all age groups, tobacco-attributable cardiovascular 
DALYs in 2023 remained predominantly concentrated 
among adults aged 50 years and older, underscoring the 
long-term cumulative effects of tobacco exposure on 
cardiovascular health (Table 10.7). 

Second-hand smoke 
•	 According to Vigitel 2023, the prevalence of second-hand 

smoke at home was 6.4% (95% CI 5.6-7.1) and higher 
among females (6.6%; 95% CI 5.7-7.4) than among males 
(6.2%; 95% CI 4.9-7.5) (Table 10.6).

•	 The prevalence of second-hand smoke at home in Brazil´s 
capitals varied from 2.6% (95% CI 1.4-3.7) in Campo 
Grande to 10.4% (95% CI, 6.7-14) in the Federal District. 
Among males and females, the highest prevalence was in 
the Federal District, 10.5% (95% CI 4.6-16.5) and 10.2% 
(95% CI 5.8-14.6), respectively. The prevalence of second-
hand smoke at work was 7.0% (95% CI 6.2-7.9), higher 
in males, 10.2% (95% CI 8.8-11.6), than in females, 4.3% 
(95% CI 3.5-5.2).

Economic impact of tobacco
•	 The total economic burden attributable to tobacco in 

Brazil in 2020 was US$ 24.3 billion, representing 1.9% 
of the gross domestic product and 7.8% of the national 
health expenditure.339

•	 For every R$1.0 of profit earned by the tobacco industry, 
Brazil spends 2.3 times that amount on the direct costs 
of treating tobacco-related diseases and 5.1 times that 
amount on the total costs of these diseases.340

Public policies for tobacco control in Brazil
•	 Regulatory and field studies document persistent structural 

weaknesses in tobacco control enforcement. The 
continued sale of single cigarettes remains common in 
retail settings, facilitating smoking initiation and sustained 
consumption.341 

•	 Between 2012 and 2023, a total of 1,112 new 
registrations of tobacco products with ‘banned additives’ 
were recorded.341
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•	 The spread of hookah tobacco registrations started 
in 2014, and by 2023, the cumulative incidence of 
registrations containing ‘banned additives' was 641. Both 
manufactured cigarettes and hookah products reached 
their peaks in new registrations in 2020.341

•	 Based on statistics from 2019, it was projected in 38.6% 
(95% CI 35.8- 41.5) the proportion of smuggled illicit 
cigarettes in Brazil. A quarter of illicit brand cigarettes were 
sold at or above the minimum legal price.342,343 Economic 
analyses demonstrate that the expansion of the illicit 
cigarette market significantly reduces the effectiveness of 
tax policies by lowering price elasticity and maintaining 
affordability.337 

Future Directions
•	 Policy-oriented evaluations conclude that Brazil’s 

National Tobacco Control Policy has preserved significant 
achievements but faces increasing challenges related to 
fiscal constraints, regulatory disputes, illicit trade, and 
the diversification of nicotine products.344 Additional 
evidence shows that brief smoking cessation counseling 
remains underutilized within health services, representing 
a missed opportunity to reduce smoking-related morbidity 
and healthcare costs.341 Critical appraisals of national 
smoking cessation guidelines further highlight variability 
in methodological quality and partial adherence to 

international standards, reinforcing the need for guideline 
updating and harmonization.344

•	 Overall, the evidence indicates that while Brazil has 
sustained major gains in tobacco control, further progress 
will depend on strengthening enforcement mechanisms, 
expanding cessation services, updating clinical and regulatory 
frameworks, improving surveillance of new products, and 
countering illicit trade and industry interference.344

•	 In the specific case of electronic cigarettes and vapes, 
the industry in Brazil has used agents of legislative power 
to seek the approval of laws that would allow the sale of 
electronic cigarettes or the use of hookah in enclosed 
spaces. False arguments, in addition to economic pressure, 
are used to establish new behavioral parameters, including 
changes to local culture, values, and current legislation. On 
the other hand, the Collegiate Board Resolution (RDC) No. 
855/2024, published by the Brazilian Health Surveillance 
Agency (Anvisa) on April 23, 2024, reinforces the 
prohibition in Brazil of ENDS, such as electronic cigarettes 
and vapes. This resolution expands the restrictions 
established by RDC No. 46/2009, covering not only the 
commercialization and importation of these products, but 
also their manufacture, distribution, storage, transportation, 
and advertising throughout the national territory. It becomes 
necessary to advance in the inspection and dissemination 
of educational campaigns on vaping harmful effects.338
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Table 10.2 – Temporal trend of smoking prevalence by sex, education level, and age group, Brazil, 2006–2023 

Variable 
Year 

AAPC p value 
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2023

Total 15.7 15.6 14.8 14.3 14.1 13.4 12.1 11.3 10.8 10.4 10.2 10.1 9.3 9.8 9.5 9.1 9.3 -3.3 <0.001

Sex

Female 12.4 12.3 12.0 11.5 11.7 10.7 9.2 8.6 9.0 8.3 8.0 7.5 6.9 7.7 7.6 6.7 7.2 -3.5 <0.001

Male 19.5 19.5 18.0 17.5 16.8 16.5 15.5 14.4 12.8 12.8 12.7 13.2 12.1 12.3 11.7 11.8 11.7 -3.1 <0.001

Education (years) 

0 - 8 19.3 18.7 18.9 18.1 18.1 18.2 16.3 15.0 14.1 14.4 14.3 13.2 13.0 13.8 12.4 12.9 12.2 -2.5 <0.001

9 - 11 13.8 13.6 12.0 11.9 12.2 10.7 10.0 10.3 10.3 9.0 9.4 9.9 8.8 9.5 9.2 8.1 8.9 -2.5 <0.001

≥ 12 10.8 12.2 10.8 10.8 10.0 9.7 9.1 7.4 6.8 7.2 6.9 7.4 6.2 6.7 7.5 7.2 7.4 -2.8 <0.001

Age (years) 

18 - 24 12.1 13.5 11.4 10.9 10.9 8.8 8.5 7.1 7.8 7.2 7.4 8.5 6.7 7.9 7.1 6.4 6.7 -3.9 <0.001

25 - 34 14.0 14.6 13.8 14.5 14.2 13.2 11.7 12.1 11.9 10.5 9.7 9.6 9.4 9.2 10.6 7.3 9.8 -3.4 <0.001

35 - 44 18.7 17.4 16.5 14.8 15.1 13.9 12.9 11.2 9.9 10.4 10.0 11.7 9.1 9.7 9.6 11.6 10.4 -3.5 <0.001

45 - 54 22.8 21.5 19.6 18.9 18.0 18.6 16.0 15.1 13.2 12.7 12.6 11.2 11.1 10.9 10.0 10.1 9.1 -5.4 <0.001

55 - 64 15.0 15.8 17.2 16.7 16.7 15.9 15.0 13.6 12.5 12.8 13.5 11.6 12.3 13.6 12.2 11.5 9.7 -2.5 <0.001

≥ 65 9.6 8.4 9.3 8.4 8.1 9.0 7.6 6.9 8.1 8.2 7.7 7.3 6.1 7.8 5.9 7.4 9.1 -0.1 0.737

AAPC = Average Annual Percent Change. Source: Malta et al.338

Table 10.3 – Conversion from experimentation to current use of electronic nicotine delivery systems in the population and by age group

Group experimented currently use conversion rate 

Total population 8.8% 5.6% 63.6%

Adults 8.6% 5.4% 62.8%

Adolescents 11.4% 8.7% 76.3%

Table 10.1 – Prevalence of adult smokers, by age and education level

Variables Total (%) Total (95% CI) Male (%) Male (95% CI) Female (%) Female (95% CI)

Age (years) 18–24 6.7 4.7 – 8.7 9.9 6.3 – 13.5 3.3 1.9 – 4.8

25–34 9.8 7.8 – 11.7 13.5 10.4 – 16.5 6.7 4.1 – 9.3

35–44 10.4 8.1 – 12.7 13.1 8.6 – 17.6 8.3 6.3 – 10.3

45–54 9.1 7.3 – 10.8 10.5 7.9 – 13.2 7.6 5.4 – 9.8

55–64 9.7 7.5 – 11.8 9.6 5.7 – 13.5 9.7 7.3 – 12.1

65 and older 9.1 7.1 – 11.2 12.4 8.0 – 16.7 6.8 5.3 – 8.3

Education (years) 0–8 12.2 10.3 – 14.1 14.6 11.5 – 17.8 10.1 8.0 – 12.2

9–11 8.9 7.6 – 10.3 11.7 9.5 – 13.9 6.4 4.8 – 8.0

12 or more 7.4 6.0 – 8.8 9.2 6.5 – 11.8 6.0 4.7 – 7.3

Total 9.3 8.4 – 10.1 11.7 10.2 – 13.2 7.2 6.3 – 8.2

Note: Weighted percentage adjusted to the sociodemographic distribution of the Vigitel sample to the projected adult population of each 
capital for 2023. CI: confidence interval. Source: Vigitel 2023.334
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Table 10.4 – Distribution of the use of electronic nicotine delivery systems in the total population, stratified by sociodemographic variables 

Sex

Category Lifetime use (%) 95% CI Use in the past year (%) 95% CI

Male 11.5 9.9 – 13.3 7.3 6.2 – 8.6

Female 6.3 5.6 – 7.1 4.1 3.5 – 4.8

Age group (years)

Category Lifetime use (%) 95% CI Use in the past year (%) 95% CI

14–17 11.4 10.0 – 13.0 8.7 7.4 – 10.2

18–24 25.0 21.8 – 28.7 16.7 13.8 – 20.0

25–49 9.6 8.3 – 11.1 5.9 5.0 – 7.0

50–64 1.2 0.8 – 1.8 0.5 0.3 – 0.9

65 or older 0.2 0.1 – 0.5 0.1 0.0 – 0.4

Race/Ethnicity

Category Lifetime use (%) 95% CI Use in the past year (%) 95% CI

White 9.3 7.7 – 11.3 6.1 5.0 – 7.4

Black 8.5 7.1 – 10.1 5.5 4.1 – 7.2

Asian 9.0 5.4 – 14.5 6.4 4.0 – 10.0

Mixed (Pardo) 8.7 7.8 – 9.8 5.4 4.6 – 6.2

Indigenous 10.9 6.1 – 18.8 8.5 4.3 – 16.0

Educational level

Category Lifetime use (%) 95% CI Use in the past year (%) 95% CI

Illiterate / No formal education 0.3 0.0 – 1.8 0.3 0.0 – 1.8

Complete elementary school 4.4 3.7 – 5.2 3.0 2.4 – 3.7

High school (complete or incomplete) 11.9 10.5 – 13.5 7.7 6.6 – 9.0

Higher education or above 12.3 10.6 – 14.3 7.4 6.1 – 8.8

Marital status

Category Lifetime use (%) 95% CI Use in the past year (%) 95% CI

Single 13.4 11.9 – 15.1 9.0 8.0 – 10.3

Married 5.5 4.5 – 6.6 2.9 2.2 – 3.7

Widowed 1.1 0.5 – 2.2 0.5 0.1 – 1.5

Divorced/Separated 4.4 2.5 – 7.8 3.6 1.8 – 7.2

Monthly household income

Category Lifetime use (%) 95% CI Use in the past year (%) 95% CI

Up to R$1,212.00 (1 MW) 5.4 4.5 – 6.5 3.6 2.9 – 4.4

R$1,212.01 – R$2,424.00 (1–2 MW) 7.9 6.7 – 9.2 4.8 3.9 – 5.9

R$2,424.01 – R$3,636.00 (2–3 MW) 10.2 8.7 – 11.9 6.6 5.5 – 7.9

> R$3,636.01 (>3 MW) 12.4 10.6 – 14.6 8.0 6.6 – 9.6

Notes: MW: minimum wage; CI: confidence interval. Prevalence estimates are weighted percentages. 95% CI calculated using Taylor 
linearization. Unweighted sample size (n) = 16,546. Source: LENAD III.336

252



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Table 10.5 – Tobacco-attributable cardiovascular mortality rates by diagnosis, Brazil (1990 vs 2023)

Diagnosis 1990 Rate 1990 Lower 95% UI 1990 Upper 95% UI 2023 Rate 2023 Lower 95% UI 2023 Upper 95% UI

Aortic aneurysm 1.57 1.30 1.84 1.27 1.05 1.56

Atrial fibrillation 
and flutter

0.18 0.10 0.29 0.11 0.06 0.18

Lower extremity 
peripheral arterial 
disease

0.46 0.33 0.61 0.28 0.19 0.38

Ischemic heart 
disease

39.43 33.31 45.33 11.54 9.78 13.56

Stroke 27.50 22.92 33.41 5.76 4.79 6.90

CI: confidence interval; rates per 100,000 inhabitants with 95% CI. Source: Data derived from Global Burden of Disease Study 2023, Institute 
for Health Metrics and Evaluation, University of Washington.33
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Table 10.6 – All-cause deaths attributable to tobacco by sex and age group, in 1990 and 2023.

All causes Deaths attributable to Tobacco

Number, Rate and porcent change 95% UI)

Sex and age 
group Location

1990 2023 Percent change or 
rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

<5 years Brazil
2.281,0 (1.610,9; 

2.963,5)
26,6 (18,8; 34,6) 159,4 (104,9; 223,6) 2,1 (1,4; 2,9) -92,1 (-92,1; -94; -90,0)

5-14 years Brazil 109,6 (76,3; 142,5) 0,6 (0,4; 0,8) 39,1 (26,4; 50,1) 0,3 (0,2; 0,3) - 56,0 (-63,8; -44,3)

15-49 years Brazil
12.100,6 (10.284,9; 

13.866,9)
32.0 (27,2; 36,7)

7.141,5 (5.661,8; 
8.800,2)

13,2 (10,5; 16,3) -58,7 (-66,6; -50,5)

50-69 years Brazil
39.148,6 (33.547, 9; 

43.995,8)
518,5 (444,3; 582,7)

41.001,5 (33.741,9; 
49.218,6

200,6 (165,1; 240,8) -61,3 (-66,8; -55,4)

70+ years Brazil
29.385,1 (24.444,0; 

34.704,6)
1.541,5 (1.282,3; 

1.820,5)
44.312,0 (36.833,0; 

53.152,8)
690,0 (573,5; 827,7) -55,2 (-60,7; -49,6)

All ages Brazil
83.024,8 (70,830,1; 

94.499,0)
112,5 (96,0; 128,0)

92.653,5 (76.275,7; 
108.707,7)

89,9 (74.0; 105,5) -20,1(-29,3; -10,7)

Age standadized Brazil NA 204,4 (172,1; 234,0) NA 80,3 (66,5; 94,4) -60,7 (-65,1; -56,3)

Female

<5 years Brazil
1.817,3 (1.275,6; 

2.495,1)
21.9 (15,3; 30,0) 105,4 (70,3; 145,0) 1,4 (1.0; 2.0) -93,4 (-95,1; -92)

5-14 years Brazil 98,8 (71,0; 132,5) 0,6 (0,4; 0,8) 30,4 (20,0; 41,1) 0,2 (0,1; 0,3) -61,1 (-70,2; -45,9)

15-49 years Brazil
6.108,8 (5.065,2; 

7.351,8)
15,6 (13,0; 18,8)

3.479,1 (2.570,4; 
4.452,9)

6,2 (4,6; 8,0) -60,2 (-69,5; -49,4)

50-69 years Brazil
15.035,7 (12.210,4; 

17.989,0)
183,6 (149,1; 219,7)

19,921,1 (16.550,9; 
24.406,1)

85,7 (71,2; 105,0) -53,3 (-61,4; -43,7)

70+ years Brazil
18.143,8 (13.957,7; 

22.714,3)
766,0 (589,2; 958,9)

25.547,7 (19.317,4; 
33.256,5)

292,3 (221,0; 380,5) -61,8 (-70,4; -52,5)

All ages Brazil
41.204,5 (33.187,5; 

49.381,8)
54,6 (43,9; 65,4)

49.083,8 (39.737,3; 
61.320,7)

45,0 (36,4; 56,2) -17,5 (-31,2; -3,6)

Age standadized Brazil NA 91,0 (72,8; 110,6) NA 33,2 (26,9; 41,4) -63,5 (-69; -57,3)

Both

<5 years Brazil
4.098,3 (2.884,8; 

5.473,7)
24,3 (17,1; 32,4) 264,8 (181,7; 349,6) 1,8 (1,2; 2,4) -92,7 (-94,0; -90,9)

5-14 years Brazil 208,4 (148,6; 262,6) 0,6 (0,4; 0,7) 69,5 (49,1; 89,5) 0,2 (0,2; 0,3) -58,4 (-65,3, -49,1)

15-49 years Brazil
18.209,3 (15.485,8; 

20.884,9)
23,7 (20,2; 27,2)

10.620,5 (8.663,8; 
12,458,6)

9,7 (7,9, 11,3) -59,2 (-64,0; -52,6)

50-69 years Brazil
54.184,3 (46.925,0; 

61.396,0)
344,2 (298,1; 390,0)

60.922,7 (50.541,3; 
71.645,8)

139,5 (115,7; 164,0) -59,5 (-63,9; -54,5)

70+ years Brazil
47.528,9 (38.591,4; 

56.876,6)
1.111,8 (902,7; 

1.330,4)
69.859,8 (56.004,8; 

84.687,7)
460,7 (369,4; 558,5) -58,6 (-64,3; -52,3)

All ages Brazil
124.299,3 (105.407,7; 

142.844,4)
83,2 (70,6; 95,7)

141.737,7 (115.777,6; 
168.152,7)

66,8 (54,6; 79,3) −19,7 (−28,3; −10,1)

Age standadized Brazil Na 143.5 (119,7; 166,7) NA 53,9 (43,9; 63,9) -62,4 (-66,8; -57,9)

UI: uncertainty interval; NA: not applicable. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and 
Evaluation, University of Washington.33
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Table 10.7 – Tobacco-attributable DALYs due to cardiovascular diseases by age group, Brazil (1990 vs 2023)

Age group 1990 (Number)
(95% UI)

1990 (Rate)
(95% UI)

2023 (Number)
(95% UI)

2023 (Rate)
(95% UI)

5-14 years
61.6

(19.5-128.1)
0.2

(0.1-0.4)
44.9

(14.8-103.3)
0.2

(0.1- 0.4)

15-49 years
548,288.9

(479,631.6- 627,663.7)
713.4

(624.1- 816.7)
275,525.3

(227,044.9- 323,036.0)
250.7

(206.6- 294.0)

50-69 years
891,971.1

(769,642.5- 1,013,657.4)
5,666.7

(4,889.6- 6,439.8)
755,914.1

(635,516.0- 883,143.5)
1,730.7

(1,455.0- 2,022.0)

70+ years
348,735.3 

(279,580.5- 420,648.4)
8,157.5 

(6,539.9- 9,839.7)
333,347.1 

(271,066.1- 409,290.9)
2,198.5 

(1,787.7- 2,699.3)

All ages
1,789,057.0

(1,531,849.0- 2,041,229.7)
1,198.0

(1,025.8- 1,366.9)
1,364,831.5

(1,148,925.9- 1,596,315.5)
643.6

(541.8- 752.7)

Age-standardized NA
1,828.3

(1,567.3- 2,098.3)
NA

511.6
(430.8- 597.6)

UI: uncertainty interval; numbers and rates per 100,000 inhabitants with 95% UI; NA: not applicable. Source: Data derived from 
Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Table 10.8 – Prevalence of adults (≥18 years) exposed to second-hand smoke at home among the adult population of the state 
capitals of Brazil and the Federal District, by sex, age group, and years of schooling

Variables Total (%) Total (95% CI) Male (%) Male (95% CI) Female (%) Female (95% CI)

Age (years) 18–24 9.9 7.2–12.6 8.0 4.6–11.4 11.9 7.7–16.1

Age (years) 25–34 7.0 5.2–8.8 7.2 4.2–10.3 6.8 4.7–8.8

Age (years) 35–44 5.6 4.2–7.0 4.7 2.4–7.1 6.3 4.6–8.0

Age (years) 45–54 5.3 3.7–6.9 5.6 2.8–8.5 5.0 3.3–6.6

Age (years) 55–64 5.5 3.6–7.4 6.2 2.3–10.1 5.0 3.4–6.5

Age (years) 65+ 5.3 4.1–6.6 4.8 2.7–7.0 5.7 4.2–7.1

Schooling 0–8 years 6.1 4.8–7.4 5.1 3.4–6.8 7.0 5.1–8.8

Schooling 9–11 
years

7.0 5.7–8.3 6.7 4.5–9.0 7.3 5.8–8.7

Schooling 12+ years 5.9 4.6–7.1 6.4 4.2–8.6 5.4 4.0–6.8

Total 6.4 5.6–7.1 6.2 4.9–7.5 6.6 5.7–7.4

CI: confidence interval. Source: Vigitel, 2023.334
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Chart 10.1 – Prevalence trend of adult smokers (≥ 18 years) in Brazilian capitals and the Federal District. Source: Vigitel, 2006-2023.335

Chart 10.2 – Prevalence trend of adult smokers (≥ 18 years) in Brazilian capitals and the Federal District, by sex. Source: Vigitel, 
2006-2023.335
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Chart 10.3 – Numbers of deaths from all causes attributable to tobacco, from 1990 to 2023. Source: Data derived from Global Burden of 
Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 10.5 – All-cause mortality rates attributable to tobacco, by sex, from 1990 to 2023. Source: Data derived from Global Burden of Disease 
Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 10.6 – Correlation between the 2023 sociodemographic index (SDI) and the percent changes of age-standardized mortality rates due to 
cardiovascular diseases attributable to tobacco in the Brazilian Federative Units, from 1990 to 2023. Source: Data derived from Global Burden 
of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 11 - OBESITY 

See Tables 11.1 through 11.4 and Charts 11.1 through 11.6.

Abbreviations used in chapter 11

AEPS
Annual Directory of Brazilian Social 
Security Statistics (in Portuguese, Anuário 
Estatístico da Previdência Social)

BMI Body Mass Index

CI Confidence Interval

CVD Cardiovascular Disease

DALYs Disability-Adjusted Life-Year

ELSA-Brasil
The Brazilian Longitudinal Study of Adult 
Health (in Portuguese, Estudo Longitudinal 
de Saúde do Adulto)

EWGSOP2
European Working Group on Sarcopenia in 
Older People

FU Federative Unit

GBD
Global Burden of Diseases, Injuries, and 
Risk Factors Study

ICD
International Statistical Classification of 
Diseases and Related Health Problems

ICU Intensive Care Unit

MS Metabolic Syndrome

NCD Noncommunicable Disease

NCEP-ATP UII
National Cholesterol Education Program’s 
Adult Treatment Panel UII

OECD
Organization for Economic Cooperation 
and Development

OR Odds Ratio 

pp percentage point

SABE Survey

Brazilian Survey on Health, Well-
being, and Aging (in Portuguese, 
Inquérito SABE - Saúde, Bem-Estar e 
Envelhecimento)

SDI Sociodemographic Index

SIH/SUS

Inpatient Information System of the 
Brazilian Unified Health System (in 
Portuguese, Sistema de Informação 
Hospitalar do SUS)

SISVAN
Brazilian Food and Nutrition Monitoring 
System (in Portuguese, Sistema de 
Vigilância Alimentar e Nutricional)

SIVEP-Gripe
Brazilian Information System on Influenza 
Epidemiological Surveillance

SUS
Brazilian Unified Health System (in 
Portuguese, Sistema Único de Saúde)

UI Uncertainty Interval

Vigitel

Telephone Survey for Surveillance 
of Noncommunicable Diseases (in 
Portuguese, Vigilância de Fatores de Risco 
e Proteção para Doenças Crônicas por 
Inquérito Telefônico)

Overview
•	 Obesity is a widespread problem. A large study was 

published in 2025 on the progression of the prevalence 
of overweight and obesity in adults, from 1990 to 2021, 
with detailed projections up to 2050. The study used the 
structure of the 2021 Global Burden of Diseases, Injuries, 
and Risk Factors Study (GBD) to estimate the prevalence 
of overweight and obesity in adults aged 25 years and 
older in 204 countries. Data were extracted from 1350 
sources, including national research and literature, and 
2.11 billion adults (around 45.1% of the global adult 
population) were estimated to live with overweight or 
obesity in 2021. China, India, and the United States of 
America had the highest absolute numbers of individuals 
affected, and Brazil was ranked fourth in the world. The 
highest age-adjusted prevalence rates were found in 
Oceania, Northern Africa and Middle East, exceeding 
80% in several countries. Between 1990 and 2021, the 
global prevalence of obesity increased in a worrying way: 
155.1% among men and 104.9% among women. If this 
trend continues, it is estimated that 3.80 billion adults will 
be overweight or obese in 2050, representing more than 
half of the world adult population.345

•	 The progression of population overweight and obesity 
in member countries of the Organization for Economic 
Cooperation and Development (OECD) and in Brazil has 
been analyzed by use of data on overweight and obesity 
prevalence made available by the OECD for its member 
countries and the Vigitel system (Telephone Survey for 
Surveillance of Non-Communicable Diseases) for Brazil. 
The study has shown a mean prevalence around 50% and 
a trend towards increase. In Brazil, the overweight and 
obesity prevalence increased significantly in the period 
analyzed: from around 45% in 2010 to 53.5% in 2020.346

Obesity and Multimorbidity
•	 The prevalence of multimorbidity (presence of at least two 

chronic diseases) and complex multimorbidity (presence 
of at least three chronic diseases or two chronic diseases 
of different organic systems) is extremely high in Brazilians 
with severe obesity, even at young ages and adults. A 
study on the prevalence of multimorbidity and complex 
multimorbidity in Brazilians aged 18-65 years and with 
body mass index (BMI) >35 kg/m2, the frequencies of 
multimorbidity and of complex multimorbidity were 90.7% 
and 72.0%, respectively.347

•	 A population-based survey was conducted on the 
prevalence of self-reported noncommunicable diseases 
(NCDs) according to sex and age range, with 3119 residents 
of the Manguinhos slum complex (Rio de Janeiro city), 
where 37% were cisgender men and 63% were cisgender 
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women, and most participants (36.4%) were aged 45-64 
years. Obesity was the second most frequently reported 
condition (men: 19%, women: 25.6%), after arterial 
hypertension (men: 29.7%, women: 36.3%). Obesity 
prevalence was higher among individuals aged 25-44 
years, suggesting a transition from malnutrition to obesity, 
associated with changes in dietary patterns, increased 
access to ultra-processed foods, and sedentary lifestyle. 
Multimorbidity was more common among those self-
identified as Brown or Black and the elderly, evidencing 
association of multimorbidity in an urban population 
exposed to precarious life conditions and socioeconomic 
vulnerability.348

Prevalence
•	 The prevalence data presented in this chapter were derived 

from the Vigitel 2024 survey for the adult population 
of the 26 Brazilian state and Distrito Federal capitals, 
which considered obesity as BMI ≥30 kg/m2, calculated 
from weight in kilograms divided by height in meters 
squared, both self-reported according to the answers 
to the following questions: “Do you know your weight 
(even an approximate value)?” and “Do you know your 
height?”.237,334

•	 Chart 11.1 shows the prevalence of obesity among 
individuals aged 18 years or older, by sex, in Brazilian 
capitals, from 2006 to 2024, according to Vigitel data. The 
percentage of adults (age ≥18 years) with obesity in 2024 
was 25.7% (95% CI, 23.1% - 25.7%), a mean increase of 
0.71 pp (percentage points)/year (observations weighted to 
adjust for the sociodemographic distribution of the sample), 
being 24.4% (95% CI, 21.8% - 24.4%) for men and 26.7% 
(95% CI, 23.2% - 26.7%) for women. A progressive increase 
of obesity has been observed from the beginning of the 
historical series, with an almost 100% increase from 2006 
to 2023 for men and women.237,334

•	 The frequency of adults with obesity, between 2006 and 
2023, ranged from 17.7% in Goiânia (95% CI, 14.3% - 
21.0%) to 30.4% (95% CI, 26.0% - 34.9%) in Macapá. 
The highest frequencies of obesity were observed, among 
men, in Macapá (33.4%; 95% CI, 26.6% - 40.3%), Campo 
Grande (27.9%; 95% CI, 19.7% - 36.2%), and Porto Alegre 
(26.8%; 95% CI, 23.4% - 33.3%), and, among women, in 
Fortaleza (29.8%; 95% CI, 24.2% - 35.3%), Cuiabá (29.7%; 
95% CI, 23.7% - 35.8%), and Porto Alegre (29.6%; 95% 
CI, 22.6% - 36.5%). The lowest frequencies of obesity 
were found, among men, in the Distrito Federal (16.9%; 
95% CI, 11.4% - 22.4%), São Luís (17.3%; 95% CI, 11.3% 
- 23.3%), and Vitória (18.6%; 95% CI, 13.7% - 23.5%), 
and, among women, in Goiânia (15.9%; 95% CI, 12.0% 
- 19.9%), Palmas (17.3%; 95% CI, 13.0% - 21.5%), and 
Maceió (19.3%; 95% CI, 14.6% - 24.0%).334 

•	 An increase in the percentage of obesity was found with 
age increase between 2006 and 2024 at all age ranges and 
education levels. Between 2006 and 2023, that percentage 
ranged from 14.4% among men (95% CI, 10.5% - 18.9%) 
and 11.8% (95% CI, 6.8% - 16.7%) among women in the 
age group of 18-24 years to 32.6% (95% CI, 27.4% - 37.8%) 

among men and 27.9% among women (95% CI, 24.0% - 
31.0%) in the age group of 45-54 years. In the age group 
of 60+ years, there was a mild reduction in the prevalence 
of obesity, 18.2% (95% CI, 14.0% - 22.5%) among men 
and 25.5% (95% CI, 22.9% - 28.2%) among women. In 
the total population (22.7%; 95% CI, 20.5% - 24.8%) and 
women (20.4%; 95% CI, 17.9% - 22.8%), the frequency 
of obesity decreased with the increase in schooling. (Table 
11.1) The highest increase was observed among adults 
aged 35-44 years, ranging from 12.8% in 2006 to 30.1% 
in 2024 (0.82 pp/year). Regarding the education level, 
the highest increase was observed among individuals with 
complete secondary education and incomplete higher 
education, ranging from 10.9% in 2006 to 25.9% in 2024 
(0.87 pp/year).237,334

•	 The prevalence of obesity differs in different geographic 
contexts (urban and rural). In a cross-sectional study 
performed with 1162 individuals, obesity was more 
prevalent in urban areas (27.7%) as compared to rural 
ones (20.9%). Obesity was associated with worse quality 
of life measured using the WHOQOL-Bref questionnaire 
(assessing four domains: physical health, psychological 
health, social relationships, and environment). In addition, 
the rural area participants achieved higher quality of life 
scores in the physical health and environment domains as 
compared to the urban area participants.349

•	 A systematic review with meta-analysis of Brazilian 
representative cross-sectional studies published between 
2006 and 2023 has shown obesity prevalence in Brazilian 
adults of 20.6% (95% CI, 19.0 - 22.3%). That prevalence 
was higher among women (23.0%) as compared to men 
(18.1%). Gender was associated with obesity, with a 
47%-higher risk for obesity in women as compared to men 
(OR: 1.47; 95% CI, 1.38 - 1.58).350 

•	 In addition, association with age was observed, indicating 
that the increase in age increases the risk for obesity 
(OR: 1.02; 95% CI, 1.02 - 1.02). Individuals with lower 
education level have a 32%-higher risk of obesity (OR: 
1.32; 95% CI, 1.22 - 1.42). Sedentary lifestyle and low level 
of physical activity confer an 18%-higher risk for obesity 
(OR: 1.18; 95% CI, 1.09 - 1.29).350 

•	 The consumption of sweetened beverages was associated 
with a 30%-higher risk of developing obesity (OR: 1.30; 
95% CI, 1.17 - 1.45). Individuals with obesity had a 2.75-
fold higher probability of having arterial hypertension 
(OR: 2.75; 95% CI, 2.49 - 3.03) and a 2.74-fold higher 
probability of having diabetes (OR: 2.74; 95% CI, 2.36 - 
3.17).350

•	 A longitudinal cohort study with individuals aged 60 years 
or older living in the São Paulo municipality, followed 
up in three waves (2000, 2006, and 2010) and in a final 
wave in 2015, has assessed the progression of excess 
weight in Brazilian elderly over 15 years (2000 to 2015), 
using data from the SABE Survey (Health, Well-being, 
and Aging). Nutritional status was assessed using BMI to 
classify the individuals as ‘with overweight/obesity’ if BMI 
>27 kg/m2, according to the cut-off point for the elderly. 
The overweight prevalence was persistently high among 
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the elderly, reaching over 60% in all years analyzed, and 
increased significantly over time (from 60.4% in 2000 to 
64.6% in 2015). Overweigh was more prevalent in women 
than in men (in 2015, 68.1% vs 59.5%).351 

•	 A cross-sectional study conducted with 191 elderly living 
in the state of São Paulo has assessed the prevalence 
of sarcopenia (muscle mass and strength loss), obesity, 
sarcopenic obesity, and the association of such conditions 
with metabolic syndrome (MS). Sarcopenia was diagnosed 
according to the European Working Group on Sarcopenia 
in Older People (EWGSOP2) criteria, while MS was 
diagnosed according to the National Cholesterol Education 
Program’s Adult Treatment Panel UII (NCEP-ATP UII) 
criteria. Sarcopenia was found in 20.4%, obesity in 33.0%, 
sarcopenic obesity in 8.4%, and MS in 52.9%. Sarcopenic 
obesity showed the highest prevalence of MS, with 
which it was significantly associated (OR: 4.77; 95% CI, 
1.51 - 15.08). In addition, obesity alone was significantly 
associated with MS (OR: 4.14; 95% CI, 2.05 - 8.36), while 
sarcopenia alone was not significantly associated with MS 
(OR: 1.41; 95% CI, 0.44 - 4.53). These findings suggest 
that the combination of excessive body fat and muscle 
mass loss significantly potentiates the metabolic risk in the 
elderly, requiring specialized attention and interventions 
that simultaneously approach body composition and 
metabolism.352 

Incidence
•	 A remarkable influence of diet has been observed in the 

incidence of obesity. The consumption of traditional and 
healthy foods, such as beans and vegetables, has been 
associated with smaller weight gain and lower risk of obesity, 
while the consumption of ultra-processed foods, such as 
sweetened beverages and salty snacks, is associated with 
increased risk.353 A dietary survey, using data from the food 
consumption modules from the 2008-2009 (n=21,003 
adults) and 2017-2018 (n=28,153 adults) Brazilian 
Household Budget Survey, has assessed the changes in 
food consumption and nutritional status of adults in Brazil 
in the period from 2008-2009 to 2017-2018. That survey 
has observed that the overweight prevalence increased 
in both sexes in that period: among men, from 38.4% to 
42.2%, and, among women, from 29.5% to 35.2%. Fast 
food consumption increased significantly among men and 
women in that period, while the consumption of traditional 
foods, such as rice, beans, and fruits, decreased. The study 
reinforces the need to encourage healthy dietary patterns 
that revive the country’s food culture.354

•	 A Brazilian cohort study has used microdata from the 
Brazilian Food and Nutrition Monitoring System (SISVAN) 
to assess the association of dietary and sociodemographic 
factors with obesity in 30,354 adult women (20-59 
years) followed up between 2015 and 2019. The study 
has reported an increase in those women’s BMI in the 
period. The mean increase in BMI was smaller in women 
who consumed beans, vegetables, and/or pulses. Obesity 
incidence within 4 years was 11% higher in the group 
consuming sweetened beverages and 9% higher in the 
group consuming instant noodles, packaged snacks or 

savory biscuits. The risk of obesity was 20% higher in the age 
group of 40-49 years as compared to that of 20-29 years.355

•	 A study by Abbade et al. (2024) has reported, based on 
data from the Vigitel (2010-2019), an annual 0.09-kg/m2 

increase in mean BMI in Brazil, in addition to an increase 
in overweight and obesity rates of approximately 0.9% and 
0.45% per year, respectively.356 

Mortality Attributable to High BMI 
•	 From 2010 to 2024, obesity accounted for 45,310 deaths 

in Brazil, a 75.3% increase in the period according to the 
2024 Brazilian Health Ministry Epidemiological Bulletin. 
The year with the highest number of deaths was 2021, 
with 4,561 deaths registered. Projections indicate that 
overweight and obesity can account for over 1.2 million 
deaths and 10.9 million cases of chronic diseases in the 
next 20 years.357 

•	 Chart 11.2 shows the age-standardized mortality rates, 
per 100,000 inhabitants, attributable to high BMI in Brazil 
in 2023. Diabetes mellitus (13.62, 95% UI, 5.94; 19.89), 
ischemic heart disease (9.53, 95% UI, 4.22; 14.83), chronic 
renal disease (7.39, 95% UI, 4.46; 10.3), hypertensive heart 
disease (6.70, 95% UI, 4.17; 8.89) and stroke (3.27, 95% 
UI, 0.37; 6.47) were the major causes of death associated 
with high BMI in 2023.33

•	 Chart 11.3 shows the proportional cardiovascular mortality 
attributable to high BMI in Brazil, stratified by sex and age 
range, in 2023. The highest proportional cardiovascular 
mortalities were observed among men aged 35-39 years, 
40-44 years, and 24-49 years, around 21%, followed by 
women aged 40-44 years and 45-49 years, around 20%. 
The lowest proportional cardiovascular mortalities were 
observed in men aged 90-94 years and 95+ years, around 
9%, followed by women aged 20-24 years and men aged 
80-84 years, around 10%.33

•	 Chart 11.4 shows the trend of crude and age-standardized 
mortality rates due to cardiovascular disease (CVD) 
attributable to high BMI, from 1990 to 2023, in Brazil. 
There was an increase in the crude mortality rates per 
100,000 inhabitants over the period, with higher rates 
registered in 2023 (25.6; 95% UI, 14.3; 36.9) as compared 
to 1990 (14.5; 95% UI, 7.8; 21.9). Conversely, the age-
standardized mortality rates showed a reduction trend in 
the period, -18.1 (95% UI, -34.6; +0.4), with rates of 25.4 
(95% UI, 13.9; 37.8) in 1990 and 20.8 (95% UI, 11.7; 29.9) 
in 2023, more marked from 2010 on.33 

•	 Table 11.2 shows the numbers of deaths and age-
standardized mortality rates due to CVD attributable to 
high BMI, per 100,000 inhabitants, in Brazil and Federative 
Units (FUs), in 1990 and 2023, stratified by sex, in addition 
to the percent change of the rates in the period. Regarding 
obesity in men, most FUs had a positive percent change in 
the rates of death from CVD attributable to high BMI, which 
ranged from +3.6% (95% UI, - 8.3; + 31.5) in Rondônia 
to +80.9% (95% UI, +39.7; +132.9) in Ceará, while the 
FUs with the highest negative percent changes were Distrito 
Federal and Rio de Janeiro [-34.2% (95% UI, -48.4; -20.8) 
and -29.2% (95% UI, -45.1; -12.2), respectively]. However, 
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among women, obesity had a different behavior, with most 
FUs showing a negative percent change of the mortality 
rates from CVD attributable to obesity, varying from -3.3% 
(95% UI, -27.1; +29.7) in Mato Grosso to -55.1% (95% UI, 
-66.2; -41.2) in Distrito Federal. The FUs with the highest 
positive percent changes among women were Maranhão 
and Ceará [74.7% (95% UI, +24.5; +148.6) and 12.2% 
(95% UI, -17.3; +48.7), respectively]. It is worth noting 
that, in Brazil, from 1990 to 2023, there was a reduction 
in the cardiovascular mortality rates attributable to obesity 
in both sexes, more marked in women [-31.9% (95% UI, 
-47.0%; -15.0%)] as compared to men [-1.1% (95% UI, 
-18.7%; +20.5%)].33

•	 Chart 11.5 shows the significant correlation of the 
sociodemographic index (SDI) in 2023 and the percent 
change of age-standardized mortality rates due to CVD 
attributable to high BMI, between 1990 and 2023, in all 
ages and both sexes. It is worth noting that the decrease 
in mortality from CVD attributable to high BMI correlated 
with the improvement in the socioeconomic conditions of 
the FUs observed in Distrito Federal, São Paulo, and Rio 
de Janeiro, which occupy the highest SDI strata in Brazil.33

Burden of Diseases Attributable to Obesity
•	 Chart 11.6 shows the trends of the rates of DALYs 

(Disability-Adjusted Life-Years) due to CVD attributable 
to high BMI, per 100,000 inhabitants, in both sexes, from 
1990 to 2023, in Brazil. There is a trend towards increase 
in the crude DALY rates, while the age-standardized DALY 
rates show a decline trend in the period, and the two curves 
cross in the year 2013.33

•	 Table 11.3 shows the number of DALYs, the crude and 
age-standardized DALY rates, per 100,000 inhabitants, 
due to CVD attributable to high BMI in Brazil, in 1990 
and 2023, stratified by age group and sex, and the percent 
change of the rates in the period, according to the 2023 
GBD. Considering all ages, there was an increase in the 
number of DALYs due to CVD attributable to obesity of 
79.3% (95% UI, +42.6%; +123.5%) in men and of 37.9% 
(95% UI, +5.9%; +76.7%) in women, especially in the age 
range of 15-49 years (+22.3; 95% UI, -7.4; +59.4), in the 
period studied. Regarding age-standardized rates, there was 
a reduction for both sexes of -17.8 (95% UI, -34.2; +0.3) in 
the period, being -31.9 (95% UI, -47.1; -14.3) for women 
and -2.7 (95% UI, -22.5; +19.8) for men.33

•	 Table 11.4 shows the numbers of DALYs, the age-
standardized DALY rates, per 100,000 inhabitants, due to 
CVD attributable to high BMI in Brazil, in 1990 and 2023, 
stratified by geographic region and sex, in addition to the 
percent change of the rates in the period. There was a 
percent reduction in the burden of CVD attributable to 
obesity in all geographic regions, for both sexes, except 
for men in the Northeast and North regions, who showed 
a percent increase of 39.0% (95%UI, 12.1; 75.2) and 
28.0% (95%UI, 0.5; 53.9), respectively. The highest 
percent reductions were observed among women in the 
Southeast and South regions [-41.1% (95%UI, -55.5; 
-26.0) and -40.7% (95%UI, -56.5; -23.7), respectively] 

followed by men in the same regions [-16.1% (95%UI, 
-35.5; 5.3) and -16.0% (95%UI, -36.2; 5.4), respectively], 
suggesting a higher negative gradient in regions of smaller 
socioeconomic vulnerability.33

Impact of the COVID-19 Pandemic
•	 The clinical and epidemiological characteristics of patients 

hospitalized with COVID-19 in addition to their frequency 
of intensive care unit (ICU) admission, use of invasive 
mechanical ventilation, and in-hospital mortality rates of 
individuals with and without obesity were analyzed in a 
cross-sectional study based on secondary data publicly 
available from the Brazilian Information System on 
Influenza Epidemiological Surveillance (SIVEP-Gripe). 
The study included 329,206 adults hospitalized with 
COVID-19, 26.3% of whom (n=86,444) were classified 
as having obesity. 

•	 High rates of ICU admission, higher dependence on 
invasive mechanical ventilation, and increased in-hospital 
mortality were found among individuals with obesity in all 
age groups: 53.2% of patients with obesity required ICU 
admission as compared to 39.9% of those without obesity 
(p<0.001). The use of invasive mechanical ventilation was 
34.8% for patients with obesity and 24.2% for those without 
obesity (p<0.001). The 28-day survival rate was 58.1% for 
patients with obesity and 59.8% for those without obesity 
in general (p<0.001), and, according to the age groups, 
as follows: 68.1% x 77.8% (<50 years), 57.1% x 69.4% 
(50-59 years), 47.9% x 59% (60-69 years), and 39.8% x 
45.2% (≥70 years), respectively, all with p<0.001. Obesity 
was an independent risk factor for adverse outcomes in 
cases of COVID-19.358

Obesity-Associated Costs
•	 Obesity imposes significant direct and indirect costs 

on the government and represents a challenge to the 
sustainability of the health and social security systems. A 
study has assessed the prevalence of overweight/obesity in 
Brazil and their direct and indirect costs associated with 
obesity-related NCDs. The time series analysis used data 
from the Vigitel (2010–2019) to calculate the BMI of adults 
in the Brazilian capitals. For the costs, data on hospital 
admissions from the Inpatient Information System of the 
Brazilian Unified Health System (in Portuguese, Sistema de 
Informação Hospitalar do SUS - SIH/SUS) and on disability 
retirement and ill-health benefits from the AEPS Infologo 
systems were used, focusing on 23 diagnoses of NCDs 
highly correlated to BMI [chapters C, E, I, and K from 
the International Statistical Classification of Diseases and 
Related Health Problems (ICD)]. The regression analysis 
estimated the additional annual economic cost due to 
increase of obesity, using as metric the 1-point increase 
in average BMI or the 1% increase in obesity prevalence. 
For the 1-point increase in average BMI, Brazil would 
incur in additional: 81,772 new hospital admissions, 
costing R$ 237.51 million; 5,541 new disability retirement 
benefits, costing R$ 18.8 million; and 42,360 new ill-health 
benefits, costing R$ 131 million. With a 1% increase in 
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obesity prevalence, the impact would be 16,973 new 
hospital admissions (R$ 48.8 million), 1,202 new disability 
retirement benefits (R$ 3.97 million), and 8,686 new ill-
health benefits (R$ 26.8 million).359 

•	 A retrospective analysis of a time series (2011 to 2020) 
has assessed the evolution of the direct costs of hospital 
admissions due to obesity (and not to its comorbidities; 
ICD-10: E66 – Obesity) in the Brazilian Unified Health 
System (SUS) over 10 years. Data from the SIH/SUS were 
used, showing that, between 2011 and 2020, the total cost 
of admissions to the SUS directly attributable to obesity 
summed to over R$ 380 million, with a mean annual cost 
of R$ 38,077,587.41, that is over 7 million dollars. In that 
period, 333,649 admissions were registered. The mean 
total cost per admission increased from R$ 1,096.44 in 
2011 to R$ 1,236.10 in 2020. The study confirmed the 
high direct cost of obesity for the SUS, reinforcing the 
need for increasing investment in obesity prevention and 
management programs to reduce the pressure on the 
hospital system.359

•	 Another study has projected the economic burden of 
NCDs attributable to overweight in Brazil from 2021 to 
2030, based on overweigh prevalence in the Brazilian 
adult population (55.4% in 2019). The study considered 
11 NCDs, including CVD, diabetes, and several types 
of cancer, in addition to direct costs (outpatient and in-
hospital expenses in the SUS) and indirect costs (years of 
productive life lost due to premature mortality attributable 
to overweight). It was estimated that around 1.8 billion 
international dollars would be spent with the direct 
treatment of NCDs attributable to overweight, and CVDs 
(cerebrovascular and coronary artery diseases) would 
have the highest attributable direct costs, followed by 
cancer and chronic renal disease. The indirect costs, due 
to years of productive life lost, would be approximately 
20.1 billion international dollars in the same period. 
The study calculated the total cost reduction (direct and 
indirect) up to 2030 in three scenarios of intervention: 
reduction by half in the annual BMI increase: reduction 
of 20.2 million international dollars; maintaining obesity 
prevalence constant at 2019 level: reduction of 40.8 
million international dollars; a 6.7% reduction in obesity 
prevalence (gradual reduction up to 6.7% by 2030): 

reduction of 74.1 million international dollars. The results 
showed that interventions to reduce BMI/overweight 
can contribute to substantial savings in health and social 
security costs.360

Obesity and Lifestyle
•	 A cross-sectional study with 150 women of a certain 

Brazilian region has assessed the association of food 
consumption, physical activity, and abdominal obesity. 
Over half of the women (63.3%) had abdominal obesity 
and most (72.7%) had a high percentage of body fat, 
independently of their BMI. The intake of carbohydrates 
was above the recommended amount, the intake of 
proteins and lipids was below, and most women (78%) were 
classified as insufficiently active or sedentary.361 

•	 A cross-sectional study, using data from the first follow-
up (2012-2014) of the ELSA-Brasil cohort, has assessed 
leisure-time physical activity, categorized as ‘sufficiently 
active’ or ‘insufficiently active’, and sedentary behavior 
according to the time spent sitting and with screen-based 
activities, categorized as ‘little time’ or ‘long time’. The 
combination of ‘being sufficiently active’ and ‘little time 
spent with sedentary behavior’ proved to contribute the 
most to prevent abdominal obesity in both sexes.362

Future Directions
•	 Obesity is a complex chronic disease with multiple impacts 

on health, in addition to severe economic consequences. 
The urgent need for multisectoral interventions, especially 
before 2030, to reverse the projection of the increases 
in obesity prevalence and obesity-related costs is 
emphasized worldwide.345,363

•	 In Brazil, the projected obesity epidemic reinforces 
the importance of primary prevention, with measures 
concerning the entire population, surveillance systems, 
and public health strategies. Obesity affects mainly 
the socioeconomically disadvantaged groups, which 
tend to have less access to health and worse health 
outcomes. Public health policies aimed at reducing social 
inequities might decrease the burden of disease for future 
generations, change the predicted trend, and protect 
vulnerable individuals.
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Table 11.1 – Percentage* of adults (≥18 years) with obesity (BMI ≥30 kg/m2) in the adult population of the capitals of the Brazilian 
states and Distrito Federal, by sex, according to age groups and years of schooling

SEX

VARIABLES Total Male Female

% 95% CI % 95% CI % 95% CI

Age (years)

18 - 24 13.3 10.0 - 16.5 14.7 10.5 - 18.9 11.8 6.8 - 16.7

25 - 34 23.9 20.8 - 26.9 22.3 17.6 - 27.0 25.1 21.2 - 29.1

35 - 44 27.0 24.3 - 29.7 26.5 22.3 - 30.8 27.4 23.9 - 30.8

45 - 54 30.0 26.9 - 33.1 32.6 27.4 - 37.8 27.5 24.0 - 31.0

55 - 64 26.1 22.9 - 29.3 24.0 18.8 - 29.1 27.7 23.7 - 31.7

≥65 22.4 20.1 - 24.8 18.2 14.0 - 22.5 25.5 22.9 - 28.2

Years of schooling

0 - 8 26.9 24.3 - 29.6 24.7 20.4 - 28.9 28.9 25.6 - 32.2

9 - 11 24.1 22.1 - 26.0 21.9 19.0 - 24.7 26.1 23.4 - 28.7

≥12 22.7 20.5 - 24.8 25.6 22.0 - 29.3 20.4 17.9 - 22.8

Total 24.3 23.1 - 25.6 23.8 21.8 - 25.8 24.8 23.2 - 26.4

*Percentage weighted to adjust the sociodemographic distribution of the Vigitel sample for the distribution of the adult population of each city 
projected to 2023. CI = Confidence Interval. Source: Vigitel 2023.334 Data not available for 2022.
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Table 11.2 – Number of deaths, age-standardized mortality rates from cardiovascular diseases attributable to high body mass 
index (BMI), per 100,000 inhabitants, and percent change of the rates in the period, in Brazil and Federative Units, in 1990 and 
2023, stratified by sex.

Mortality from cardiovascular diseases attributable to high BMI
Number, rate, and percent change (95% UI)

1990 2023

Sex and Location Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI) Percent change of rates 
(95% UI)

Male
Brazil 10.473,4 (5.749,4; 16.130,7) 25,3 (13,7; 38,1) 29.037,5 (15.393,9; 42.172,3) 25,0 (13,2; 36,2) -1,1 (-18,7; 20,5)
North Region 382,1 (206,8; 585,6) 19,5 (10,9; 28,6) 1.861,4 (972,6; 2.762,3) 24,8 (13,3; 36,1) 27,3 (2,0; 53,8)
Acre 15,6 (9,4; 23,1) 17,5 (10,2; 26,0) 78,5 (42,6; 118,8) 23,2 (12,8; 35,1) 32,7 (-1,0; 69,1)
Amapá 8,9 (4,7; 13,8) 19,6 (10,7; 29,8) 66,6 (33,4; 103,1) 24,6 (12,2; 37,5) 25,6 (-6,0; 58,1)
Amazonas 68,2 (35,5; 105,4) 18,6 (9,9; 27,8) 365,7 (191,2; 547,6) 25,2 (13,8; 38,0) 35,3 (4,2; 67,7)
Pará 195,3 (102,1; 300,9) 19,3 (10,5; 29,3) 855,1 (459,3; 1.263,5) 23,7 (12,8; 35,0) 22,6 (-3,0; 53,1)
Rondônia 54,6 (30,6; 79,9) 25,9 (14,6; 36,8) 217,3 (117,2; 317,7) 26,9 (14,6; 39,1) 3,6 (-18,3; 31,5)
Roraima 6,9 (3,9; 10,2) 20,5 (12,0; 29,5) 60,2 (31,9; 85,9) 28,1 (15,9; 40,7) 37,2 (2,9; 74,9)
Tocantins 32,7 (18,8; 46,0) 19,0 (11,3; 29,2) 217,9 (123,0; 313,4) 27,1 (15,8; 39,2) 42,6 (6,4; 83,8)
Northeast Region 2.070,2 (1.212,5; 3.062,9) 17,8 (10,2; 26,0) 7.364,9 (4.059,4; 10.638,7) 24,7 (13,6; 35,8) 39,1 (11,7; 72,8)
Alagoas 127,8 (71,3; 187,2) 20,0 (11,3; 29,4) 493,1 (276,1; 716,5) 32,1 (18,3; 47,0) 60,5 (22,3; 102,3)
Bahia 493,1 (298,3; 696,9) 15,9 (9,6; 22,6) 1.688,8 (943,4; 2.453,5) 20,6 (11,5; 30,0) 29,7 (0,0; 66,0)
Ceará 213,8 (117,1; 329,1) 11,8 (6,5; 18,0) 1.049,0 (545,1; 1.517,2) 21,4 (11,1; 31,1) 80,9 (39,7; 132,9)
Maranhão 246,2 (132,7; 367,0) 19,9 (11,0; 29,6) 927,6 (517,7; 1.333,9) 28,7 (16,1; 41,1) 44,5 (9,4; 95,1)
Paraíba 171,7 (97,6; 257,9) 16,6 (9,6; 24,5) 606,0 (338,2; 871,8) 26,9 (15,1; 38,7) 61,9 (26,6; 109,2)
Pernambuco 497,6 (284,0; 756,7) 24,3 (13,9; 36,3) 1.327,6 (706,5; 1.928,0) 27,7 (15,0; 40,1) 14,2 (-7,3; 40,4)
Piauí 133,2 (79,2; 187,7) 19,8 (12,1; 27,5) 499,2 (241,4; 716,1) 26,5 (15,4; 38,0) 34,3 (0,8; 75,5)
Rio Grande do Norte 124,9 (69,3; 188,4) 17,1 (9,5; 26,2) 524,7 (293,4; 742,4) 27,9 (15,7; 39,6) 63,3 (25,3; 108,6)
Sergipe 61,8 (33,0; 94,2) 16,4 (8,7; 25,0) 248,9 (131,4; 362,3) 22,5 (12,0; 32,6) 37,6 (6,6; 81,8)
Southeast Region 5.713,5 (3.172,8; 8.812,6) 30,2 (16,2; 45,6) 13.195,5 (7.141,4; 19.534,9) 25,3 (13,5; 37,4) -16,1 (-33,6; 4,6)
Espírito Santo 160,8 (84,1; 238,6) 22,7 (12,4; 33,4) 592,0 (361,1; 801,3) 26,0 (15,9; 35,3) 14,5 (-10,0; 55,2)
Minas Gerais 1.073,6 (619,0; 1.593,7) 23,1 (13,3; 33,6) 2.533,3 (1.373,9; 3.807,8) 19,1 (10,4; 28,5) -17,4 (-34,6; 6,0)
Rio de Janeiro 1.741,2 (947,3; 2.647,3) 41,1 (21,6; 62,9) 2.904,8 (1.576,2; 4.279,9) 29,1 (15,4; 42,6) -29,2 (-45,1; -12,2)
São Paulo 2.738,0 (1.472,6; 4.278,1) 29,4 (15,5; 44,1) 7.165,4 (3.868,4; 10.662,5) 26,9 (14,3; 40,1) -8,5 (-26,9; 14,2)
South Region 1.828,9 (920,2; 2.899,1) 28,5 (14,3; 44,9) 4.508,9 (2.404,4; 6.635,7) 24,9 (13,4; 35,7) -12,5 (-33,1; 11,6)
Paraná 664,5 (350,0; 1.036,6) 28,6 (14,7; 44,0) 1.719,9 (944,5; 2.513,1) 25,7 (14,1; 37,2) -10,2 (-31,1; 14,7)
Rio Grande do Sul 877,2 (421,2; 1.391,0) 30,0 (14,7; 48,6) 1.793,4 (937,0; 2.574,6) 24,8 (12,9; 35,6) -17,3 (-36,8; 5,8)
Santa Catarina 287,6 (143,6; 444,3) 24,7 (12,3; 37,7) 995,6 (535,9; 1.452,2) 23,9 (12,9; 34,8) -3,2 (-25,4; 28,1)
West-Central Region 478,6 (261,4; 723,6) 21,4 (11,7; 31,5) 2.106,8 (1.140,1; 3.109,1) 25,1 (13,7; 36,9) 17,3 (-6,0; 42,2)
Distrito Federal 76,4 (45,6; 111,4) 27,2 (16,0; 38,8) 237,4 (132,2; 345,7) 17,9 (10,0; 26,1) -34,2 (-48,4; -20,8)
Goiás 195,5 (103,5; 294,3) 18,7 (10,0; 27,9) 899,2 (487,0; 1.330,5) 23,8 (12,8; 35,3) 27,5 (0,8; 60,7)
Mato Grosso 86,5 (46,4; 132,5) 19,8 (10,9; 29,4) 505,3 (292,5; 728,2) 28,4 (16,3; 41,6) 43,6 (11,4; 83,1)
Mato Grosso do Sul 120,1 (64,4; 187,2) 25,8 (14,0; 38,9) 464,9 (251,2; 678,5) 31,0 (17,2; 45,2) 19,9 (-8,9; 48,5)

Mortality from cardiovascular diseases attributable to high BMI
Number, rate, and percent change (95% UI)

1990 2023

Sex and Location Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI) Percent change of rates 
(95% UI)

Female
Brazil 11.106,7 (5.980,7; 16.559,9) 25,1 (14,0; 38,0) 25.299,2 (14.761,7; 35.312,2) 17,1 (10,0; 23,9) -31,9 (-47,0; -15,0)
North Region 355,8 (185,8; 544,4) 20,0 (11,0; 29,4) 1.338,9 (757,3; 1.929,0) 16,9 (9,9; 24,3) -15,2 (-32,0; 7,0)
Acre 14,9 (7,9; 22,8) 21,2 (11,5; 32,1) 63,6 (36,4; 93,0) 18,3 (10,6; 26,7) -14,0 (-34,2; 10,2)
Amapá 8,3 (4,1; 13,0) 15,8 (8,1; 24,7) 45,9 (24,0; 69,8) 16,1 (8,5; 24,2) 2,0 (-22,7; 31,0)
Amazonas 67,4 (33,2; 105,1) 19,6 (10,5; 29,6) 258,8 (143,8; 379,5) 16,4 (9,3; 24,1) -16,2 (-36,9; 5,8)
Pará 188,0 (98,4; 287,5) 19,2 (10,2; 28,8) 612,7 (325,8; 922,8) 15,7 (8,5; 23,7) -18,0 (-36,7; 8,9)
Rondônia 41,6 (22,7; 63,0) 20,2 (17,0; 45,1) 159,4 (93,7; 222,2) 20,4 (12,6; 29,1) -32,4 (-47,8; -11,6)
Roraima 5,2 (3,0; 8,0) 23,6 (13,8; 34,4) 38,0 (21,4; 55,2) 20,0 (12,0; 28,9) -15,5 (-35,9; 13,1)
Tocantins 30,5 (19,0; 44,3) 21,6 (12,5; 32,9) 160,6 (97,5; 227,1) 20,1 (12,1; 28,6) -7,0 (-34,4; 21,9)
Northeast Region 2.394,7 (1.346,3; 3.530,7) 18,7 (10,7; 27,8) 6.843,2 (3.894,5; 9.788,2) 18,0 (10,3; 26,0) -3,9 (-26,7; 25,1)
Alagoas 156,8 (83,8; 240,6) 23,0 (12,5; 34,9) 474,2 (272,9; 686,5) 24,6 (14,1; 35,6) 6,8 (-21,6; 42,6)
Bahia 640,4 (388,2; 917,3) 18,4 (11,2; 26,2) 1.737,8 (987,1; 2.511,0) 16,8 (9,2; 24,1) -8,3 (-30,3; 21,5)
Ceará 268,9 (139,0; 413,3) 13,5 (7,0; 20,7) 954,9 (549,6; 1.421,3) 15,1 (8,8; 22,7) 12,2 (-17,3; 48,7)
Maranhão 141,0 (70,4; 215,4) 11,8 (6,2; 18,4) 774,2 (433,7; 1.119,2) 20,7 (11,5; 29,9) 74,2 (24,5; 148,6)
Paraíba 229,0 (125,5; 338,4) 20,3 (11,0; 30,1) 576,6 (325,7; 840,8) 18,9 (10,9; 27,7) -5,5 (-31,1; 27,7)
Pernambuco 628,3 (353,5; 930,4) 26,8 (15,1; 39,8) 1.239,6 (713,7; 1.852,8) 19,3 (11,0; 28,9) -28,0 (-47,3; -6,5)
Piauí 125,9 (74,1; 186,2) 18,4 (10,6; 27,4) 445,8 (244,7; 637,9) 19,2 (10,6; 27,6) 4,6 (-26,5; 41,6)
Rio Grande do Norte 121,9 (68,5; 191,3) 15,0 (8,5; 23,2) 406,0 (227,6; 592,6) 16,5 (9,4; 24,2) 10,3 (-16,8; 49,8)
Sergipe 82,5 (43,5; 129,2) 19,9 (10,7; 31,2) 234,1 (125,5; 332,3) 16,3 (8,7; 23,2) -17,8 (-39,6; 7,2)
Southeast Region 6.079,0 (3.255,5; 9.286,3) 29,3 (16,0; 44,7) 11.630,1 (6.809,9; 16.510,4) 16,9 (9,7; 24,1) -42,4 (-56,7; -26,8)
Espírito Santo 157,5 (84,1; 240,4) 22,3 (12,2; 33,6) 511,7 (310,1; 704,0) 18,0 (11,0; 24,9) -19,2 (-41,9; 9,3)
Minas Gerais 1.144,7 (662,6; 1.675,5) 23,0 (13,3; 32,2) 2.306,9 (1.349,9; 3.345,8) 13,9 (8,0; 20,3) -39,5 (-51,1; -22,0)
Rio de Janeiro 1.790,4 (952,6; 2.747,4) 34,5 (18,8; 52,6) 2.600,8 (1.456,2; 3.848,5) 18,5 (10,2; 27,4) -46,3 (-59,2; -31,1)
São Paulo 2.986,3 (1.559,8; 4.578,7) 30,4 (16,5; 46,9) 6.210,7 (3.644,7; 8.943,1) 17,6 (10,3; 25,4) -42,1 (-56,0; -27,9)
South Region 1.831,0 (939,7; 2.808,7) 26,5 (14,0; 40,7) 3.854,4 (2.218,7; 5.361,2) 16,4 (9,5; 22,9) -38,0 (-54,4; -19,1)
Paraná 656,0 (346,8; 999,0) 28,6 (15,5; 44,1) 1.355,7 (778,3; 1.900,8) 16,2 (9,2; 22,7) -43,3 (-58,0; -27,2)
Rio Grande do Sul 876,4 (441,9; 1.345,4) 25,8 (13,4; 39,8) 1.628,5 (924,0; 2.303,2) 16,4 (9,4; 23,5) -36,3 (-54,1; -16,4)
Santa Catarina 298,5 (159,1; 480,4) 24,7 (13,6; 38,9) 870,3 (500,2; 1.227,1) 17,1 (9,7; 24,2) -31,0 (-50,1; -6,9)
West-Central Region 446,3 (236,4; 672,3) 22,6 (12,5; 33,5) 1.692,5 (994,8; 2.330,1) 17,1 (10,3; 24,6) -24,4 (-42,4; -3,7)
Distrito Federal 78,8 (44,1; 119,8) 25,9 (14,9; 38,7) 200,8 (112,5; 299,4) 11,7 (6,4; 17,3) -55,1 (-66,2; -41,2)
Goiás 193,5 (102,0; 298,2) 20,7 (11,4; 31,1) 692,3 (401,0; 1.007,0) 16,2 (9,5; 23,5) -21,5 (-41,4; 0,7)
Mato Grosso 68,2 (36,8; 107,4) 20,6 (11,6; 31,1) 355,7 (213,5; 504,2) 19,9 (11,7; 28,5) -3,3 (-27,1; 29,7)
Mato Grosso do Sul 105,7 (54,4; 158,9) 26,5 (14,5; 39,0) 383,7 (227,3; 556,7) 22,4 (13,3; 32,5) -15,4 (-35,7; 10,3)
Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 11.3 – Numbers of DALYs (Disability-Adjusted Life Years), crude and age-standardized DALY rates due to cardiovascular 
diseases attributable to high body mass index (BMI) in Brazil, in 1990 and 2023, stratified by age group and sex, and percent 
change of the rates in the period.

DALYs due to cardiovascular diseases attributable to high BMI
Number, rate, and percent change (95% UI)

1990 2023

Sex Age group Location Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI) Percent change of 
rates (95% UI)

Male

15-49 years Brazil
102.077,9 (51.305,9; 

159.564,3)
270,0 (135,7; 422,1)

193.470,6 (94.267,7; 
280.067,4)

357,9 (174,4; 518,1) 32,5 (0,5; 68,1)

50-69 years Brazil
164.433,9 (86.663,2; 

249.610,9)
2.177,7 (1.147,7; 

3.305,7)
411.818,9 (214.736,2; 

604.493,0)
2.015,1 (1.050,7; 

2.957,8)
-7,5 (-26,5; 13,2)

70+ years Brazil
54.949,6 (32.651,8; 

80.112,8)
2.882,5 (1.712,8; 

4.202,6)
199.330,1 (119.401,7; 

283.845,4)
3.103,9 (1.859,3; 

4.419,9)
7,7 (-14,0; 34,4)

All ages Brazil
321.461,4 (173.710,0; 

503.461,4)
435,5 (235,3; 682,1)

804.619,7 (425.017,6; 
1.172.918,7)

780,8 (412,4; 1.138,2) 79,3 (42,6; 123,5)

Age-
standardized

Brazil NA 682,8 (369,4; 1.062,2) NA 664,2 (352,9; 966,2) -2,7 (-22,5; 19,8)

Female

15-49 years Brazil
71.560,0 (31.915,1; 

118.162,3)
183,3 (81,7; 302,6)

110.168,1 (50.233,2; 
165.272,9)

197,3 (90,0; 296,0) 7,7 (-21,0; 56,0)

50-69 years Brazil
143.537,7 (74.533,3; 

222.075,3)
1.752,7 (910,1; 2.711,7)

257.394,9 (133.689,3; 
377.689,1)

1.107,5 (575,2; 1.625,1) -36,8 (-52,3; -21,2)

70+ years Brazil
83.206,4 (46.529,6; 

123.790,9)
3.512,7 (1.964,3; 

5.226,0)
226.390,0 (132.685,1; 

321.715,9)
2.590,1 (1.518,0; 

3.680,7)
-26,3 (-43,2; -6,4)

All ages Brazil
298.304,1 (155.973,1; 

456.788,8)
395,0 (206,5; 604,9)

593.952,9 (319.256,6; 
865.865,9)

544,8 (292,8; 794,2) 37,9 (5,9; 76,7)

Age-
standardized

Brazil NA 603,3 (313,9; 924,7) NA 411,1 (219,9; 600,8) -31,9 (-47,1; -14,3)

Both

15-49 years Brazil
173.637,8 (83.329,8; 

275.483,6)
225,9 (108,4; 358,5)

303.638,7 (145.428,3; 
444.710,5)

276,3 (132,3; 404,7) 22,3 (-7,4; 59,4)

50-69 years Brazil
307.971,6 (159.668,9; 

476.765,5)
1.956,5 (1.014,4; 

3.028,9)
669.213,8 (352.840,1; 

972.807,7)
1.532,2 (807,8; 2.227,2) -21,7 (-37,5; -5,6)

70+ years Brazil
138.156,0 (77.392,9; 

203.492,6)
3.231,7 (1.810,4; 

4.760,0)
425.720,1 (256.447,6; 

597.430,4)
2.807,7 (1.691,3; 

3.940,1)
-13,1 (-30,8; 7,7)

All ages Brazil
619.765,4 (331.240,3; 

946.237,4)
415,0 (221,8; 633,7)

1.398.572,6 (746.675,2; 
2.003.920,5)

659,5 (352,1; 944,9) 58,9 (27,2; 96,3)

Age-
standardized

Brazil NA 644,3 (342,1; 981,3) NA 529,8 (281,3; 760,0) -17,8 (-34,2; 0,3)

Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 11.4 – Number of DALYs (Disability-Adjusted Life Years), age-standardized DALY rates due to cardiovascular diseases 
attributable to high body mass index (BMI) in Brazil, in 1990 and 2023, stratified by geographic region and sex, and percent 
change of the rates in the period.

DALYs due to cardiovascular diseases attributable to high BMI

Number, rate, and percent change (95% UI)

1990 2023

Sex and Location Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI) Percent change of 
rates (95% UI)

Male

Brazil
321.461,4 (173.710,0; 

503.461,4)
682,8 (369,4; 1.062,2)

804.619,7 (425.017,6; 
1.172.918,7)

664,2 (352,9; 966,2) -2,7 (-22,5; 19,8)

North Region
11.900,3 (6.257,3; 

18.645,7)
498,6 (267,1; 769,0)

52.989,5 (28.024,6; 
78.019,3)

638,2 (338,5; 943,4) 28,0 (0,5; 53,9)

Northeast Region
60.115,3 (33.830,6; 

91.063,2)
477,0 (266,5; 720,2)

203.751,4 (108.224,2; 
293.266,5)

662,9 (353,5; 952,7) 39,0 (12,1; 75,2)

Southeast Region
178.962,8 (96.128,2; 

277.761,6)
821,1 (450,7; 1.274,0)

370.131,6 (192.595,7; 
549.698,5)

688,6 (359,6; 1.020,7) -16,1 (-35,5; 5,3)

South Region
54.842,0 (27.254,5; 

87.108,1)
736,9 (365,6; 1.164,6)

118.437,2 (61.717,3; 
173.317,7)

618,9 (323,7; 908,1) -16,0 (-36,2; 5,4)

West-Central Region
15.641,1 (8.494,4; 

23.905,6)
578,0 (311,4; 875,9)

59.310,0 (31.857,5; 
87.108,4)

651,8 (353,9; 954,8) 12,8 (-10,3; 39,2)

Female

Brazil
298.304,1 (155.973,1; 

456.788,8)
603,3 (313,9; 924,7)

593.952,9 (319.256,6; 
865.865,9)

411,1 (219,9; 600,8) -31,9 (-47,1; -14,3)

North Region
9.806,9 (5.134,5; 

15.561,8)
464,0 (236,6; 721,6)

34.173,1 (17.774,5; 
51.228,2)

403,4 (214,0; 599,3) -13,0 (-31,6; 8,7)

Northeast Region
63.686,9 (34.096,6; 

96.206,8)
463,1 (250,1; 695,8)

162.899,4 (88.460,7; 
242.491,4)

443,2 (243,3; 661,0) -4,3 (-28,0; 24,6)

Southeast Region
162.627,1 (83.049,8; 

252.930,7)
697,8 (361,4; 1.080,0)

271.739,5 (146.342,9; 
388.570,5)

410,9 (218,0; 589,1) -41,1 (-55,5; -26,0)

South Region
48.694,5 (24.343,0; 

77.260,7)
623,1 (315,7; 979,3)

84.763,7 (46.638,3; 
123.203,1)

369,4 (200,6; 537,9) -40,7 (-56,5; -23,7)

West-Central Region
13.488,6 (6.918,5; 

20.911,9)
562,7 (294,3; 863,2)

40.377,2 (21.862,5; 
58.673,9)

403,1 (220,8; 585,7) -28,4 (-44,9; -8,4)

Both

Brazil
619.765,4 (331.240,3; 

946.237,4)
644,3 (342,1; 981,3)

1.398.572,6 (746.675,2; 
2.003.920,5)

529,8 (281,3; 760,0) -17,8 (-34,2; 0,3)

North Region
21.707,2 (11.345,3; 

33.701,1)
484,4 (254,2; 728,3)

87.162,5 (46.422,2; 
127.643,3)

519,1 (276,3; 757,5) 7,2 (-16,1; 28,0)

Northeast Region
123.802,2 (68.660,3; 

185.569,1)
470,3 (261,5; 701,7)

366.650,8 (196.673,0; 
532.189,7)

545,9 (292,3; 792,8) 16,1 (-7,6; 42,2)

Southeast Region
341.589,8 (179.061,9; 

523.671,6)
761,2 (404,5; 1.164,3)

641.871,1 (341.849,8; 
915.949,9)

540,4 (286,3; 769,7) -29,0 (-44,7; -13,1)

South Region
103.536,5 (51.993,5; 

162.238,8)
680,7 (340,5; 1.073,1)

203.200,9 (108.448,4; 
296.290,3)

486,4 (254,8; 709,4) -28,6 (-45,2; -12,2)

West-Central Region
29.129,7 (15.712,8; 

44.417,8)
571,2 (306,9; 861,9)

99.687,2 (53.926,6; 
141.736,3)

521,6 (280,7; 742,6) -8,7 (-27,9; 13,2)

Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 11.1 – Percentage* of adults (≥18 years) with obesity (BMI ≥30 kg/m2), by sex, in the capitals of the Brazilian states and Distrito 
Federal. Source: Vigitel, 2024.237 Data not available for 2022.
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Chart 11.2 – Age-standardized mortality rates attributable to high body mass index (BMI) in Brazil, according to their causes, in 1990 
and 2023. Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University 
of Washington.33
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Chart 11.3 – Proportional cardiovascular mortality attributable to high body mass index (BMI), stratified by sex and age group, 
in 2023, in Brazil. Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, 
University of Washington.33
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Chart 11.4 – Time series of the crude and age-standardized mortality rates from cardiovascular diseases attributable to high body mass index 
(BMI), per 100,000 inhabitants, from 1990 to 2023, in Brazil. Source: Data derived from 2023 Global Burden of Disease Study, Institute for 
Health Metrics and Evaluation, University of Washington.33
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Chart 11.5 – Correlation between the sociodemographic index (SDI) in 2023 and the percent change of the age-standardized mortality rates 
from cardiovascular disease attributable to high body mass index (BMI), from 1990 to 2023. Source: Data derived from 2023 Global Burden of 
Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 11.6 – Time series of the rates of DALYs (Disability-Adjusted Life Years) due to cardiovascular diseases attributable to high body mass 
index (BMI), per 100,000 inhabitants, in both sexes, from 1990 to 2023, in Brazil. Source: Data derived from 2023 Global Burden of Disease 
Study, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 12 – PHYSICAL ACTIVITY

See Tables 12.1 through 12.4 and Charts 12.1 through 12.6.

Abbreviations used in chapter 12

CI Confidence Interval

COVID-19 New Coronavirus Disease 2019

Covitel

Telephone Survey of Risk Factors for 
Chronic Noncommunicable Diseases During 
the Pandemic (in Portuguese, Inquérito 
Telefônico de Fatores de Risco para Doenças 
Crônicas não Transmissíveis em Tempos de 
Pandemia)

CVD Cardiovascular Disease

DALYs Disability-Adjusted Life Years

ELSA-Brasil Longitudinal Study of Adult Health - Brazil

GBD Global Burden of Disease

MET Metabolic Equivalent of Task

PeNSE
National Survey on the Health of 
Schoolchildren (in Portuguese, Pesquisa 
Nacional de Saúde do Escolar)

PNS
National Health Survey (in Portuguese, 
Pesquisa Nacional de Saúde)

SDI Sociodemographic Index

SUS
Brazilian Unified Health System (in 
Portuguese, Sistema Único de Saúde)

UI Uncertainty Interval

Vigitel

Surveillance System of Risk and Protection 
Factors for Chronic Diseases by Telephone 
Survey (in Portuguese, Sistema de Vigilância 
de Fatores de Risco e Proteção para 
Doenças Crônicas por Inquérito Telefônico)

Introduction
•	 “Physical activity” and “physical exercise” have different 

meanings. Physical activity is defined as any bodily 
movement produced by skeletal muscle contraction 
resulting in an increase in energy expenditure as compared 
to the state of rest.364,365 Physical activity comprises 
recreational or occupational activities spontaneously 
performed, and some examples are as follows: walking 
to work, house cleaning, lawn mowing, and climbing up 
and down stairs. 

•	 Physical exercise is a planned and structured physical 
activity aimed at improving components of physical fitness, 
such as strength, power, resistance, and balance.366,367 

•	 The terms “sedentary behavior” and “physical inactivity” 
have different definitions.368 Sedentary behavior can be 
defined as engaging in activities that involve very low 
energy expenditure, of 1.5 MET (metabolic equivalent 

of task) or less,369 such as spending long hours watching 
television or using electronic devices. Physical inactivity 
refers to performing a smaller volume of physical activity 
per week than the minimum recommended by current 
guidelines, which is 150 min/week of moderate-intensity 
physical activity or 75 min/week of vigorous-intensity 
physical activity, which corresponds to 450 MET-min/
week.370 Other definitions of physical inactivity can be 
found in the literature, such as “insufficient physical 
activity practice”, used in Vigitel Brazil.334 

•	 One MET is equivalent to the estimated oxygen uptake at 
rest, which approximates 3.5 mL.kg-1.min-1. Classifications 
related to the intensity of physical activity consider: (a) 
≤1.5 MET = sedentary behavior; (b) >1.5 and <3 METs 
= light-intensity physical activity; (c) ≥3 and <6 METs 
= moderate-intensity physical activity; (d) ≥6 METs = 
vigorous-intensity physical activity. 

•	 The recommendation of physical activity for adults (150 to 
300 min/week of moderate-intensity exercise) is equivalent 
to approximately 7.5 to 29.5 MET-hour/week or 450 to 
1770 MET-min/week.370,371 The guidelines emphasize that 
more than 300 min/week of moderate-intensity physical 
activity provide additional health benefits.371

•	 The first guide of physical activity for the Brazilian 
population, published by the Brazilian Ministry of Health 
in 2021,372 reinforces those recommendations (Table 
12.1). In addition, the guide highlights the importance of 
including activities for muscle and bone strengthening at 
least 2 days/week and provides specific recommendations 
for the different age groups. Old individuals (>65 years 
of age) should engage in light/moderate-intensity physical 
activity at least 3 days/week, focusing on activities to 
reduce the risk of falls and improve muscle function.370,371 
Children and adolescents (6-17 years of age) should 
engage in at least 1 hour of physical activity per day, and 
at least 3 days/week should be intended for muscle and 
bone strengthening.372 

•	 Despite those recommendations and the widespread 
awareness of the important role of physical activity in 
health promotion and disease prevention, a significant 
part of the Brazilian population does not meet the 
minimum physical activity levels recommended. Data 
from Vigitel 2023 have shown that approximately 37% 
of the Brazilian adults are physically inactive, with more 
concerning figures among women (43%), old individuals 
(63.6%), and those with lower educational levels 
(47.7%).334 It is worth noting, however, that although those 
figures remain high, there was a favorable trend toward 
reduction in physical inactivity over the last decade, 
reinforcing the potential impact of public policies aimed 
at physical activity promotion.

•	 Regarding screen time, the American Academy of 
Pediatrics373 recommends that children under 18 months 
should not spend any time watching screens, and those 
aged 18 months to 5 years should limit it to a maximum of 
1 hour/day. For children aged 6 years or more, there is no 
maximum time defined, as long as screen time interferes 
with neither sleep nor physical activity levels. 
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Prevalence
•	 According to data from Vigitel 2023,334 approximately 37% 

of Brazilian adults do not meet the recommended physical 
activity level, and that percentage is higher among women 
(43%) as compared to men (30%). The physical inactivity 
level varied in the Brazilian capitals, being the highest in 
Fortaleza (41.3%) and the smallest in Boa Vista (27.7%). 

•	 Age showed a direct association with the frequency of 
physical inactivity. In the age group of 18-24 years, that 
frequency was 27.8%, while, in individuals aged 65 years 
and older, it was 63.6%.334 

•	 An inverse relationship was observed between educational 
level and physical inactivity. Among individuals with lower 
educational level (0-8 years of schooling), the prevalence of 
physical inactivity was 47.7%, while among those with at 
least 12 years of schooling, that prevalence was 32.4%.334 

•	 Data from the ELSA-Brazil study obtained between 2008 
and 2010 from 15,105 men and women (civil servants), 
aged 35-74 years, have shown that less than half that 
population was engaged in physical activity. The study 
showed that only 44.1% of men and 33.8% of women were 
engaged in leisure-time physical activity. Those percentages 
were even smaller among 51-59-year-old men (40.2%) and 
34-50-year-old women (31.4%).374 

•	 A systematic review conducted to update the Report Card 
Brazil about the physical activity level of Brazilian children 
and adolescents (age of 0-18 years) has shown that, in 
almost half (48.9%) of the 47 articles included (published 
between 2018 and 2019), the prevalence of physically 
active children/adolescents was below 50%, an alarming 
percentage, considering the age range and the recent 
behavior changes of children/adolescents.375

•	 Regarding the adoption of sedentary behaviors, in 2023, 
23.2% of the adults reported spending at least 3 hours of 
their leisure time watching television, and the frequency 
was similar for men and women, but higher among 
individuals aged 65 years and older (39.4%) and those 
with 0 to 8 years of schooling (28.2%).334 

•	 When considering the combined use of other electronic 
devices, the prevalence of sedentary behavior almost 
tripled and there was an inversion in the association of age 
and educational level.376 Of the adults from the capitals of 
the 26 Brazilian states and Distrito Federal, in 2023, 67% 
reported spending at least 3 hours/day of their leisure time 
watching screens (television, computer, tablet, or cellular 
phone), and that frequency was similar among men (67.9%) 
and women (66.3%). When combined use was considered, 
the highest percentages were observed among adults aged 
18-24 years (82.0%) and those with at least 12 years of 
schooling (73.9%).334 The lowest percentages, however, 
were observed among adults aged 65 years or older 
(53.9%), and adults with 0 to 8 years of schooling (52.5%).

•	 For children/adolescents, the Report Card Brazil update 
has shown that, in almost 70% of the articles included in 
the systematic review, more than 50% of the individuals 
spent at least 2 hours per day engaged in non-sedentary 
behaviors.377

•	 In addition to age, sex, and years of schooling, other factors 
associated with an increase in the prevalence of leisure-
time sedentary behavior, due to either television watching 
or combined use of electronic devices, are physical 
inactivity, consumption of ultra-processed food, excessive 
consumption of alcohol, smoking, arterial hypertension, 
and living without a partner.376

•	 Data from different Brazilian population surveys have 
shown a general trend towards physical inactivity reduction 
among adults in recent decades, although important 
inequities regarding sex, age, educational level, and 
geographic location persist. Data from the GBD Study have 
consistently shown that, between 1990 and 2023, there 
was an important reduction in cardiovascular mortality 
attributable to low physical activity level in all Brazilian 
regions, as detailed in the following sections.

Trends 
•	 According to the time series of Vigitel,334 the frequency 

of physically inactive adults (≥18 years) decreased from 
48.3% in 2013 to 37.0% in 2023, resulting in a mean 
annual variation measured in percent points per year (pp/
year) of -0.66 (95% CI, -1.28; -0.05). This reduction was 
observed among women (-0.81 pp/year; 95% CI, -1.51; 
-0.10), but not among men (-0.50 pp/year; 95% CI, -1.09; 
0.09). 

•	 Regarding the different age groups, there was a reduction 
in the prevalence of physical inactivity between 2013 and 
2023 among adults aged 35-44 years (-0.95 pp/year; 95% 
CI, -1.71; -0.19), 45-54 years (-1.27 pp/year; 95% CI, 
-1.80; -0.73), 55-64 years (-0.59 pp/year; 95% CI, -1.15; 
-0.02), and 65 years or older (-0.58 pp/year; 95% CI, 
-1.10; -0.06). However, in younger age groups, prevalence 
stability was observed. In the age groups 18-24 years and 
25-34 years, the mean annual changes were -0.46 (95% 
CI, -1.01; 0.08) and -0.62 (95% CI, -1.46; 0.22) pp/year, 
respectively.334 

•	 Regarding educational level, the prevalence of physical 
inactivity was stable in all levels between 2013 and 2023.334 
Among adults with 0 to 8 years, 9 to 11 years, and at least 
12 years of schooling, the mean annual changes were 
-0.41 (95% CI, -1.07; 0.25), -0.56 (95% CI, -1.23; 0.10), 
and -0.48 (95% CI, -1.10; 0.15) pp/year, respectively.334 

•	 The variation in the percentage of physically inactive adults 
aged ≥18 years according to Brazilian data from 2013 to 
2023 made available by Vigitel is shown in Chart 12.1.334 

•	 The variation in the percentage of physically inactive adults 
aged ≥18 years according to the Brazilian capitals and the 
Distrito Federal based on data from 2013 and 2023 made 
available by the Vigitel is shown in Chart 12.2.334 

•	 Similarly, data from the Brazilian National Health Survey 
(PNS) have shown a relative increase of over 30% in 
the proportion of Brazilian adults reporting engaging in 
moderate to vigorous physical activity for at least 150 
min/week from 2013 to 2019, increasing from 22.7% in 
2013 to 30.1% in 2019.378 In both years, that proportion 
was higher among men (27.3% and 34.2%, respectively), 
young individuals aged 18-24 years (35.6% and 41.0%, 
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respectively), white individuals (23.9% and 31.6%, 
respectively), and those with high educational level (38.8% 
and 49.1%, respectively).

•	 However, data from the National Survey on the Health 
of Schoolchildren (PeNSE) have shown a reduction in the 
prevalence of physically active Brazilian students aged 
13-17 years between 2009 and 2019.379 In Brazilian state 
capitals, the prevalence of physically active schoolchildren 
declined from 43.1% (95% CI, 42.2; 43.9) in 2009 to 
18.2% (95% CI, 17.5; 19.0) in 2019, paralleling the trend 
observed in inland municipalities, where the prevalence 
of physically active schoolchildren decreased from 30.4% 
(95% CI, 29.2; 31.6) in 2012 to 17.9% (95% CI, 17.3; 18.6) 
in 2019. The prevalence of physically active schoolchildren 
declined from 2012 to 2019 for both girls (22.6% and 9.3%, 
respectively) and boys (40.6% and 26.7%).

•	 Regarding the adoption of sedentary behaviors, according 
to Vigitel data,334 between 2010 and 2023, there was a 
reduction in the frequency of adults spending at least 3 
hours/day of their leisure time watching television, from 
27.3% in 2010 to 23.2% in 2023 (-0.24 pp/year; 95% CI, 
-0.49; -0.00). When stratifying by sex, age, and educational 
level, that reduction was observed among men (-0.36 pp/
year; 95% CI, -0.62; -0.10), in the age groups of 18-24 
years (-1.30 pp/year; 95% CI, -1.58; -1.02) and 25-34 
years (-0.62; 95% CI, -0.99; -0.24), and those with 9 to 11 
years of schooling (-0.37 pp/year; 95% CI, -0.57; -0.16). 
Stability was observed among women, adults older than 
34 years, and those with 0-8 years and 12 and more years 
of schooling. 

•	 When the use of other electronic devices (computer, tablet, 
cell phone) in association with television is considered, 
there is an increase in the prevalence of sedentary 
behaviors. While, in 2016, 61.7% of the adults reported 
spending 3 hours or more of their leisure time watching 
television or using a computer, tablet, or cell phone, in 
2023 that percentage increased to 67.0%. This increase 
was more pronounced among women (1.21 pp/year; 95% 
CI, 0.57; 1.84), in the age group of 45-54 years (2.09 pp/
year; 95% CI, 1.62; 2.55), and among those with 0-8 years 
of schooling (1.58 pp/year; 95% CI, 1.31; 1.85).334

•	 The percent change of adults aged ≥18 years spending 
at least 3 hours per day of their leisure time watching 
television or using a computer, tablet, or cell phone, 
according to Brazilian data from 2010 to 2023 made 
available by Vigitel can be seen in Chart 12.3.334 

•	 According to data from PeNSE, while there was a reduction 
in the frequency of schoolchildren watching television 
for more than 2 hours per day between 2009 and 2019 
(79.8% and 46%, respectively), the frequency of the habit 
of sitting for more than 3 hours increased from 50.1% in 
2009 to 54% in 2019.379 

•	 In the global scenario, it is estimated that 27.5% of adults 
and more than 81% of adolescents do not meet the 
international recommendations for the practice of aerobic 
physical activity.370 This suggests that more than 1.4 billion 
adults are at risk of developing or aggravating diseases 
related to insufficient physical activity.380 

Cardiovascular Disease Mortality Attributable to Low 
Physical Activity 
•	 According to GBD 2023 data from Brazil,33 in the 

assessment of CVD mortality rates attributable to selected 
risk factors, low physical activity ranked 15th among the 
most important risk factors in 1990 and 14th in 2023 
(Chart 12.4). However, there was a reduction in age-
standardized CVD mortality rates attributable to low 
physical activity, which passed from 8.02 (95% UI, 1.98; 
14.91) per 100,000 inhabitants in 1990 to 3.29 (95% UI, 
0.90; 5.94) per 100,000 inhabitants in 2023 (Chart 12.5). 

•	 Regarding percent changes in the mortality rates in Brazil 
from 1990 to 2023, there was a reduction of 59.1% (95% 
UI, -71.9; -36.0). Considering the Brazilian macroregions, 
from 1990 to 2023, the highest reductions occurred in 
the South (-64.8%; 95% UI, -78.2; -44.4) and Southeast 
(-64.4%; 95% UI, -76.7; -42.7) regions, while the lowest 
reductions were found in the Northeast (-46.1%; 95% UI, 
-64.2; -10.3) and North (-51.6%; 95% UI, -67.5; -21.4) 
regions. In the West-Central region, the reduction was 
intermediate (-56.5%; 95% UI, -72.2; -31.7). 

•	 When comparing the different Federative Units, the 
reductions varied from 30.5% (95% UI, -60.9; -20.2) 
in Maranhão to 66.8% (95% UI, -81.4; -44.5) in Paraná 
(Table 12.2).

•	 It is worth noting the inverse association between the 
sociodemographic index (SDI) in 2023 and the percent 
change of the age-standardized cardiovascular mortality 
rates attributable to low physical activity level from 1990 
to 2023 (r = -0.789; p <0.001) (Chart 12.6). The Brazilian 
Federative Units with the highest SDI had more significant 
reductions in those mortality rates from 1990 to 2023, 
suggesting influence of socioeconomic factors on the 
magnitude of those changes in recent decades.

•	 When comparing between sexes, the age-standardized 
cardiovascular mortality rate in 2023 was similar for men 
[3.32 (95% UI, 0.73; 6.59) per 100,000 inhabitants] 
and women [3.22 (95% UI, 0.9; 5.99) per 100,000 
inhabitants], as was the percent reduction between 1990 
and 2023 for men and women [-54.4% (95% UI, -75.4; 
-14.8 and -62.2% (95% UI, -76.5; -31.2), respectively] 
(Table 12.2). 

•	 When comparing the age groups, however, an increase in 
the mortality rates attributable to low physical activity level 
was observed with age advance in both 1990 and 2023. In 
2023, while CVD mortality rate in the age group of 15-49 
years was 0.2 (95% UI, 0.1; 0.4) per 100,000 inhabitants, 
in the age group of 70 years or older, that rate was 40,1 
(95% UI, 8,3; 75,8). In addition, while the percent 
reduction between 1990 and 2023 was similar in the age 
groups of 50-69 years [-54.1% (95% UI, -70.1; -29.7)] and 
70 years or older [-55.0% (95% UI, -71.7; -25.9)], in the 
age group of 15-49 years no significant percent reduction 
[-23.8% (95% UI, -60.1; 55.5) was observed (Table 12.3). 
These data suggest that the importance of physical activity 
is directly related to age, and this relation is even more 
important as age advances, despite the general benefit 
in all other age groups. 
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•	 In addition, according to data from the GBD, globally 
the CVD mortality rate attributable to low physical 
activity level has decreased over the years, reaching 3.98 
(95% UI, 1.23; 6.97) per 100,000 inhabitants in 2023, 
similarly to that observed in Brazil. 

Attributable Burden of Disease 
•	 According to GBD 2023 data, age-standardized CVD 

DALY (disability-adjusted life year) rates attributable to 
low physical activity were 149.4 (95% CI, 48.5; 250.1) 
per 100,000 inhabitants in 1990 and 65.7 (95% CI, 21.8; 
109.2) per 100,000 inhabitants in 2023, representing a 
percent change of the rates of -56.0% (95% CI, -67.6; 
-40.2) (Table 12.3). 

•	 As observed for CVD mortality rates, CVD DALY rates (per 
100,000 inhabitants) in 2023 also varied across Brazilian 
macroregions and Federative Units, sex, and age groups. 
When comparing the Brazilian macroregions, in 2023, 
the lowest rate was observed in the South region (59.2; 
95% UI, 18.0; 103.9) and the highest, in the North region 
(74.7; 95% UI, 23.4; 130.4). Between 1990 and 2023, 
the highest reductions in DALY rates were observed in 
the South (-62.6%; 95% UI, -73.9; -47.7) and Southeast 
(-60.4%; 95% UI, -71.2; -43.4) regions, while the lowest 
were observed in the Northeast (-44.1%; 95% UI, 
-59.2; -23.1) and North (-48.3%; 95% UI, -61.7; -28.9) 
regions. When comparing Brazilian Federative Units, the 
highest DALY rates (per 100,000 inhabitants) in 2023 
were observed in Alagoas (100.8; 95% UI, 35.0; 169.0), 
and Maranhão (92.9; 95% UI, 28.7; 159.9), while the 
lowest were observed in the Distrito Federal (41.8; 95% 
UI, 10.7; 79.0), and Minas Gerais (44.7; 95% UI, 12.9; 
78.1). Regarding the reduction in DALY rates between 
1990 and 2023, the values ranged from -27.4% (95% 
UI, -54.0; 14.8) in Maranhão to -65.0% (95% UI, -77.5; 
-47.0) in Minas Gerais, evidencing important regional 
heterogeneity, as observed for cardiovascular mortality 
attributable to low physical activity level (Table 12.4).

•	 Regarding sexes, a reduction in CVD DALY rates (per 
100,000 inhabitants) attributable to low physical activity 
level was observed for both men and women between 
1990 and 2023, and that reduction was more significant 
for women (-58.8%; 95% UI, -71.1; -37.8) than for men 
(-52.2%; 95% UI, -70.3; -23.9). In 2023, DALY rates (per 
100,000 inhabitants) for men and women were 68.0 
(95% UI, 21.4; 117.9) and 63.4 (95% UI, 22.1; 105.5), 
respectively (Table 12.3). 

•	 When comparing across age groups, the highest CVD 
DALY rate (per 100,000 inhabitants) was observed in 
the age group of 70 years or older [592.0 (95% UI, 
133.5; 1107.1)], while the lowest CVD DALY rate was 
observed in the age group of 15-49 years [13.0 (95% 
UI, 6.3; 22.5)]. Between 1990 and 2023, there was a 
percent reduction of DALY rates in the age groups of 50-
69 years [-52.5 (95% UI, -68.8; -28.6)] and 70 years or 
older [-56.2 (95% UI, -72.1; -31.4)], and not significant 
in the age group of 15-49 years [-20.4 (95% UI, -55.7; 
56.8)] (Table 12.3).

•	 Globally, in 2023, the age-standardized CVD DALY rate 
(per 100,000 inhabitants) attributable to low physical 
activity level was 78.76 (95% CI, 31.469; 128.96).381

Healthcare Utilization and Cost 
•	 Physical inactivity has an important economic impact on 

health systems. Bielemann et al.382 have carried out a study 
on the costs of the hospitalizations at the Brazilian Unified 
Health System (SUS) attributable to physical inactivity due 
to malignant breast and colon neoplasms, cerebrovascular 
diseases, ischemic heart disease, hypertension, diabetes, 
and osteoporosis of individuals aged ≥40 years, in 
2013. Of the total of 974,641 hospitalizations due to 
the chronic diseases assessed, 15.0% were attributed to 
physical inactivity. Regarding ischemic heart diseases, the 
attributable fraction of physical inactivity varied, among 
men, from 11.3% in the South region to 12.6% in the 
North and Northeast regions, and, among women, from 
16.1% in the South region to 18.4% in the North region. 
Regarding cerebrovascular diseases, the attributable 
fraction of physical inactivity varied, among men, from 
20.7% in the South region to 22.8% in the North and 
Northeast regions, and, among women, from 7.6% in the 
South region to 8.8% in the North region.383 

•	 Regarding costs to the SUS in 2013, of the total of 1.8 
billion reais, more than 275 million reais were estimated 
to be due to hospitalizations attributable to physical 
inactivity from the already mentioned diseases.382 Across 
all regions assessed and in both sexes, ischemic heart 
diseases accounted for the largest share of total costs and 
costs attributable to physical inactivity. Of the total cost 
with hospitalizations of 781 million reais for ischemic heart 
disease and almost 155 million reais for cerebrovascular 
disease, 12% and 22%, respectively, were attributable 
to physical inactivity among men. Among women, of 
the total cost with hospitalization of almost 500 million 
reais for ischemic heart disease and 161 million reais for 
cerebrovascular disease, 17% and 8%, respectively, were 
attributable to physical inactivity.382

•	 In 2023, a study by Prodel et al.381 aimed to update 
data on the economic cost of physical inactivity to the 
public health system in Brazil. Considering individuals 
aged ≥40 years living in Brazilian state capitals and 
Distrito Federal in 2017, the same seven chronic 
diseases cited in the previous paragraphs accounted for 
154,017 hospitalizations (6.5% of all hospitalizations), 
corresponding to a cost of US$ 112,524,914.47 (10.6% 
of the total cost of the SUS). 

•	 Considering the group of leisure-time physically inactive 
individuals, 17.4% of the cost estimated of those same 
diseases was attributed to physical inactivity. Nationwide, 
it is estimated that noncommunicable chronic diseases 
accounted for approximately 740,000 hospitalizations 
in 2017, at a cost to SUS of US$ 482 million. Of that 
total cost, US$ 83.9 million (17.4%) were attributed to 
physical inactivity. However, in 2019, malignant breast 
and colon neoplasms, cerebrovascular diseases, ischemic 
heart disease, hypertension, diabetes, and osteoporosis 
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accounted for 786,000 hospitalizations, at a cost of US$ 
526 million, US$ 91.4 million of which attributed to 
leisure-time physical inactivity.381

•	 Feter et al.384 have assessed the economic impact of 
leisure-time physical inactivity on hospitalizations 
involving dementia in Brazil. In 2013, 3,724 individuals 
were hospitalized for dementia (61.2% aged <70 years 
and 61.5% in the Southeast region), at a cost to SUS of 
over US$ 7.6 million. Of such admissions, approximately 
37% were attributed to physical inactivity, at an 
estimated cost of almost US$ 3 million.384

•	 A retrospective study by Araújo et al.383 has assessed 
the direct costs with health and the indirect costs due 
to productivity loss of 278 residents of the Presidente 
Prudente city (São Paulo) with CVD and their association 
with the usual pattern of physical activity practice 
measured with the Baecke questionnaire. Individuals 
who reported work absenteeism incurred US$ 187 
higher healthcare costs over one year than those who did 
not miss work for health-related reasons. In addition, it 
was estimated that US$ 53 could be saved annually for 
each one-unit increase in the physical activity pattern 
score measured with the questionnaire.

Impact of COVID-19 pandemic on physical activity 
•	 COVID-19 pandemic had a significant impact on the 

increase of the sedentary behavior time in Brazil, 
considerably affecting the practice of physical activity 
in the entire country and its major geographic regions. 
According to a study by Silva et al.385 performed 
between April/24/2020 and May/24/2020, high 
prevalence and incidence of physical inactivity and 
excessive screen time were observed in the Brazilian 
population. Approximately 40,000 adults filled in an 
online questionnaire, evidencing 26%, 266%, and 
38% increases in the prevalence of physical inactivity, 
prolonged time of television watching and computer/
tablet use, respectively.386 

•	 Assessing a longer period, the Vigitel analysis comparing 
the pre-pandemic period (2019) with the end of the 
third wave of COVID-19 (2021) has evidenced a shift 
in the downward trend of physical inactivity prevalence 
in Brazil.236 While, in 2019, 44.8% of the adults were 
considered physically inactive, in 2021, that proportion 
reached 48.2%, a prevalence similar to that observed 
in 2014 (48.7%). 

•	 In addition, comparing the pre-pandemic period with 
the years 2022 and 2023, according to data from the 
Covitel 2023,387 the prevalence of adults engaged in 
leisure-time moderate- or vigorous-intensity physical 
activity for 150 minutes or more per week decreased 
from 38.6% (95% CI, 36.3; 40.9) in the pre-pandemic 
period to 30.3% (95% CI, 28.1; 32.6%) in the first 
trimester of 2022 and to 31.5% (95% CI, 29.7; 33.2) in 
the first trimester of 2023. Moreover, while, in the pre-
pandemic period, 13.1% (95% CI, 11.7; 14.7%) of adults 
engaged in no physical activity across the leisure-time, 
transportation, occupational, and household domains, 

that prevalence increased to 18.4% and 17.6% in 2022 
and 2023, respectively.

•	 An online health survey on the lifestyle and mental health 
of Brazilian adolescents during the COVID-19 pandemic, 
ConVid Adolescentes – Pesquisa de Comportamentos, 
collected data between June and September/2020 using 
a questionnaire completed by 2,695 individuals, aged 
12-17 years. Its analysis has shown that the physical 
inactivity prevalence among Brazilian adolescents 
increased from 71.3% to 84.3% during the COVID-19 
pandemic.388

•	 Regarding the adoption of sedentary behaviors and 
according to data from the Covitel 2023, the prevalence 
of excessive use of screen (3 or more hours per day) 
increased from 56.3% (95% CI, 54.4; 58.2) in the pre-
pandemic period to 58.2% (95% CI, 56.5; 59.9) in the 
first trimester of 2022 and to 59.9% (95% CI, 57.0; 62.7) 
in the first trimester of 2023.387

•	 According to the ConVid Adolescentes – Pesquisa de 
Comportamentos, among Brazilian adolescents, the 
prevalence of sedentary behaviors, such as watching 
television, playing video games, and using mobile 
devices, for 3 hours or more per day, increased from 
44.6% to 70.2%.389

•	 According to Schuch et al.,390 Brazilians on self-isolation 
during the COVID-19 pandemic reduced the time 
engaged in moderate and vigorous physical activity by 
65 min/day as compared to the prepandemic period. 
However, the time spent in sedentary behaviors increased 
by 42%, corresponding to an increase of 152 min/day. 

Perspectives (Future directions) 
•	 Physical inactivity is one of the major modifiable 

risk factors for noncommunicable diseases, such as 
stroke, arterial hypertension, type 2 diabetes, coronary 
artery disease, several types of cancer, dementia, and 
depression, as well as for all-cause mortality.391 The 
adoption of a physically active lifestyle has significant 
benefits for both primary and secondary prevention 
of CVD.392,393 The linear relationship between physical 
activity volumes and cardiovascular protection suggests 
that, by simply quitting sedentary behavior and adopting 
a physically active lifestyle, a significant reduction in 
cardiovascular risk is obtained. 

•	 In addition to the Brazilian population surveys (Vigitel, 
PNS, and PeNSE), initiatives, such as the City Gym 
Program, and public policies for health promotion have 
contributed to foster physical activity and improve urban 
spaces intended for its practice.394 

•	 However, despite the trend to reduce physical inactivity 
among Brazilians in recent years, its prevalence remains 
high, and that was compounded by the COVID-19 
pandemic. Thus, it is necessary to continuously 
encourage national policies that promote healthy life 
habits, such as the increase in regular physical activity 
time, aiming to reduce the deleterious socioeconomic 
consequences of physical inactivity and sedentary 
lifestyle in Brazil.
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•	 Finaly, adopting an integrated approach of “movement 
behaviors”, which includes physical activity, sedentary 
behavior, and sleep,395,396 in addition to respecting 
individual preferences and sociocultural contexts, 
is fundamental to ensure greater adhesion to the 
sustainability of interventions in the long-term.

Conclusion
•	 Physical activity is one of the fundamental pillars of 

prevention and treatment of cardiovascular diseases. 
Although Brazil has experienced important advances 
in recent decades, with physical inactivity reduction 

and expressive decrease in cardiovascular mortality 
attributable to low levels of physical activity, the 
prevalence of physically inactive individuals remains 
high, especially among women, old individuals, and more 
socioeconomically disadvantaged groups. 

•	 The persistence of regional and sociodemographic 
inequities, associated with the negative impact of 
the COVID-19 pandemic on the patterns of physical 
activity and sedentary behavior, reinforces the need for 
permanent public policies that promote physically active 
lifestyles across all age groups, contributing to reduce the 
burden of cardiovascular diseases and their costs to the 
health system.
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Table 12.1 – Recommendations for physical activity practice according to the Guide of Physical Activity for the Brazilian Population.

Physical activity Young individuals  
(6-17 years of age) Adults Old individuals

If moderate intensity ≥60 min/day* ≥150 min/week ≥150 min/week

If vigorous intensity NM ≥75 min/week ≥75 min/week

Muscle strengthening To be included into the 60 min/day ≥2 days/week 2-3 times/week

Balance NM NM 2-3 times/week

*Can be divided into blocks; NM: Not mentioned.  Source: Brazil.372
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Table 12.2 – Deaths from cardiovascular diseases attributable to low levels of physical activity: numbers and age-standardized rates, 
by sex, in Brazil, its geographic regions, and Federative Units, in 1990 and 2023, and percent change of the rates in the period

Location 1990_Number (95% 
UI)

1990_Rate 
(95% UI)

2023_Number (95% 
UI)

2023_Rate 
(95% UI)

Percent change 
(95% UI) Sex

Brazil
2.437,1 ( 750,3; 

4.318,1)
7,3 ( 1,7; 13,8)

3.657,8 ( 869,1; 
6.944,3)

3,3 ( 0,7; 6,6) -54,4 (-75,4; -14,8) Male

North region 108,6 ( 32,1; 187,6) 7,2 ( 1,4; 13,7) 264,3 ( 65,1; 498,0) 4,0 ( 0,9; 7,7) -45,3 (-72,9; 1,6) Male

Acre 5,6 ( 1,5; 10,2) 7,7 ( 1,6; 15,3) 12,0 ( 3,4; 22,9) 4,0 ( 1,0; 8,0) -47,7 (-78,1; 16,7) Male

Amapá 3,0 ( 0,8; 5,8) 8,4 ( 1,4; 18,0) 9,1 ( 2,2; 17,0) 4,0 ( 0,8; 8,1) -52,3 (-77,2; 21,6) Male

Amazonas 19,7 ( 6,0; 39,0) 7,1 ( 1,3; 15,0) 52,7 ( 13,3; 100,0) 4,2 ( 0,8; 8,6) -40,2 (-73,3; 33,6) Male

Pará 56,3 ( 15,6; 104,1) 7,2 ( 1,2; 14,3) 127,5 ( 28,2; 249,2) 4,0 ( 0,7; 8,2) -44,3 (-76,5; 21,6) Male

Rondônia 14,6 ( 4,4; 25,9) 9,2 ( 1,9; 17,9) 30,0 ( 7,7; 59,8) 4,0 ( 0,9; 8,3) -56,0 (-79,9; -3,6) Male

Roraima 1,9 ( 0,8; 3,3) 8,1 ( 2,1; 15,8) 7,5 ( 2,3; 14,0) 4,0 ( 1,0; 8,2) -51,0 (-78,5; 4,3) Male

Tocantins 7,5 ( 2,2; 13,9) 6,5 ( 0,9; 14,1) 25,6 ( 6,8; 51,3) 3,3 ( 0,8; 7,0) -48,3 (-79,3; 46,3) Male

Northeast region
655,9 ( 164,7; 

1.268,5)
6,3 ( 1,3; 12,8)

1.062,2 ( 252,0; 
2.007,7)

3,7 ( 0,8; 7,2) -41,1 (-69,1; 14,0) Male

Alagoas 44,7 ( 11,0; 80,6) 7,9 ( 1,6; 15,0) 70,1 ( 17,8; 150,4) 5,0 ( 1,2; 10,9) -37,0 (-69,6; 24,5) Male

Bahia 148,1 ( 42,6; 299,6) 5,3 ( 1,2; 11,6) 239,8 ( 43,9; 477,7) 3,0 ( 0,5; 6,1) -43,6 (-75,6; 16,8) Male

Ceará 87,4 ( 18,8; 170,1) 5,4 ( 0,9; 11,0) 178,5 ( 42,1; 366,3) 3,7 ( 0,9; 7,8) -31,5 (-68,9; 46,2) Male

Maranhão 74,5 ( 18,9; 141,4) 7,3 ( 1,4; 14,7) 153,5 ( 31,4; 330,2) 5,1 ( 1,0; 11,3) -31,0 (-66,1; 68,5) Male

Paraíba 53,8 ( 12,6; 109,9) 5,4 ( 1,2; 11,4) 78,6 ( 21,1; 161,0) 3,6 ( 1,0; 7,6) -33,0 (-72,2; 74,6) Male

Pernambuco 146,3 ( 35,1; 304,7) 8,3 ( 1,5; 18,2) 175,3 ( 43,2; 373,0) 4,0 ( 0,9; 8,6) -52,6 (-78,8; -0,2) Male

Piaui 38,6 ( 8,6; 73,1) 6,3 ( 1,2; 12,3) 71,5 ( 16,1; 154,7) 3,9 ( 0,8; 8,6) -38,7 (-71,9; 43,1) Male

Rio Grande do 
Norte

40,1 ( 9,2; 81,7) 5,8 ( 1,1; 12,6) 61,8 ( 15,8; 124,3) 3,4 ( 0,9; 6,9) -41,7 (-75,0; 37,8) Male

Sergipe 22,5 ( 5,2; 43,5) 6,4 ( 1,1; 12,7) 33,2 ( 8,4; 68,2) 3,2 ( 0,7; 6,9) -49,2 (-76,4; 35,3) Male

Southeast 
region

1.161,8 ( 387,7; 
2.045,3)

7,9 ( 1,9; 15,2)
1.555,2 ( 424,0; 

2.864,3)
3,1 ( 0,7; 6,1) -60,8 (-79,4; -25,5) Male

Espírito Santo 42,4 ( 10,5; 84,6) 7,3 ( 1,3; 15,9) 62,3 ( 13,0; 124,5) 2,9 ( 0,6; 6,1) -60,2 (-82,1; -2,6) Male

Minas Gerais 232,9 ( 68,3; 461,7) 6,3 ( 1,3; 13,7) 301,7 ( 66,6; 664,8) 2,3 ( 0,5; 5,3) -62,9 (-83,1; -17,4) Male

Rio de Janeiro
345,9 ( 129,5; 

669,4)
10,3 ( 2,7; 

22,1)
347,1 ( 97,4; 661,9) 3,6 ( 0,9; 7,3) -64,6 (-85,7; -15,1) Male

São Paulo
540,6 ( 162,6; 

984,7)
7,8 ( 1,7; 16,7)

844,1 ( 224,1; 
1.591,1)

3,3 ( 0,8; 6,8) -57,4 (-80,3; -6,8) Male

South region
402,8 ( 120,9; 

713,1)
7,9 ( 1,6; 15,4)

541,1 ( 139,1; 
1.057,5)

3,1 ( 0,7; 6,5) -60,1 (-81,0; -12,5) Male

Paraná 160,0 ( 45,7; 297,0) 8,4 ( 1,8; 17,2) 203,8 ( 48,0; 422,3) 3,2 ( 0,6; 6,7) -62,4 (-85,7; -11,7) Male

Rio Grande do 
Sul

177,5 ( 52,6; 320,3) 7,7 ( 1,5; 15,4) 230,0 ( 64,2; 475,6) 3,3 ( 0,7; 7,0) -57,7 (-82,4; 2,8) Male

Santa Catarina 65,4 ( 16,5; 126,9) 7,2 ( 1,5; 14,8) 107,3 ( 23,0; 213,6) 2,9 ( 0,6; 6,4) -59,1 (-84,8; -8,4) Male

West-Central 
region

107,9 ( 33,1; 187,1) 6,5 ( 1,3; 12,8) 235,0 ( 52,4; 470,5) 3,1 ( 0,7; 6,5) -52,1 (-77,1; -4,4) Male

Distrito Federal 9,6 ( 2,7; 16,8) 5,6 ( 0,5; 11,3) 27,5 ( 5,5; 59,6) 2,4 ( 0,4; 5,4) -57,2 (-82,0; 4,5) Male

Goiás 52,8 ( 15,5; 97,4) 6,5 ( 1,3; 12,9) 101,9 ( 25,6; 212,2) 2,9 ( 0,6; 6,6) -54,4 (-81,3; 2,9) Male
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Mato Grosso 23,9 ( 7,4; 44,6) 7,2 ( 1,7; 14,7) 57,3 ( 15,5; 113,3) 3,6 ( 0,9; 7,6) -50,1 (-77,5; 10,0) Male

Mato Grosso 
do Sul

21,7 ( 5,3; 41,0) 6,3 ( 1,2; 13,2) 48,4 ( 10,5; 99,4) 3,5 ( 0,7; 7,5) -44,3 (-76,5; 24,4) Male

Brazil
3.290,7 ( 913,8; 

6.209,6)
8,5 ( 2,3; 17,2)

4.819,8 (1.336,5; 
8.995,5)

3,2 ( 0,9; 6,0) -62,2 (-76,5; -31,2) Female

North region 123,6 ( 33,8; 241,8) 8,3 ( 1,5; 18,3) 273,7 ( 76,4; 500,2) 3,6 ( 1,0; 6,8) -55,9 (-74,0; -14,4) Female

Acre 5,2 ( 1,4; 9,2) 8,9 ( 2,1; 17,1) 11,8 ( 3,6; 22,5) 3,6 ( 1,0; 6,9) -59,7 (-76,0; -20,6) Female

Amapá 3,3 ( 0,9; 6,8) 7,0 ( 1,8; 14,5) 10,4 ( 2,4; 20,4) 4,0 ( 0,8; 7,9) -43,6 (-68,3; -4,0) Female

Amazonas 24,7 ( 6,8; 48,2) 8,8 ( 2,0; 18,6) 53,2 ( 13,0; 104,4) 3,6 ( 0,8; 7,2) -59,2 (-79,4; -25,6) Female

Pará 70,8 ( 13,6; 150,3) 8,2 ( 1,0; 19,1) 141,9 ( 37,5; 270,5) 3,8 ( 1,0; 7,3) -53,8 (-76,3; 8,8) Female

Rondônia 11,8 ( 4,5; 21,0)
11,6 ( 2,7; 

22,6)
28,7 ( 9,0; 51,0) 3,9 ( 1,0; 7,2) -66,3 (-82,4; -41,4) Female

Roraima 1,4 ( 0,5; 2,5) 8,9 ( 1,9; 18,9) 6,3 ( 1,9; 11,3) 3,9 ( 1,0; 7,5) -56,3 (-75,7; -20,4) Female

Tocantins 6,3 ( 2,0; 10,9) 5,6 ( 0,5; 12,4) 21,4 ( 5,5; 43,6) 2,7 ( 0,7; 5,6) -51,3 (-78,3; 20,1) Female

Northeast region
839,8 ( 229,1; 

1.600,5)
7,1 ( 1,5; 13,9)

1.378,7 ( 359,8; 
2.584,0)

3,6 ( 1,0; 6,6) -49,9 (-69,8; -13,0) Female

Alagoas 60,0 ( 15,3; 121,7) 9,6 ( 1,8; 20,4) 92,8 ( 25,3; 170,9) 4,9 ( 1,3; 9,0) -48,9 (-71,9; 4,3) Female

Bahia 228,4 ( 61,8; 429,6) 7,0 ( 1,4; 13,4) 361,6 ( 84,1; 678,2) 3,4 ( 0,9; 6,3) -51,4 (-71,6; -8,7) Female

Ceará 99,2 ( 24,5; 214,1) 5,4 ( 1,2; 12,4) 195,6 ( 45,6; 393,2) 3,0 ( 0,7; 5,9) -44,5 (-71,5; 14,3) Female

Maranhão 65,7 ( 13,5; 131,5) 6,4 ( 0,9; 13,5) 170,2 ( 37,3; 325,5) 4,6 ( 1,0; 8,8) -28,1 (-61,8; 72,8) Female

Paraíba 71,6 ( 17,5; 143,0) 6,7 ( 1,4; 13,7) 99,2 ( 26,4; 181,1) 3,2 ( 0,9; 5,8) -52,5 (-77,2; 8,2) Female

Pernambuco 201,4 ( 54,2; 365,0) 9,4 ( 2,0; 18,0) 244,5 ( 69,1; 451,5) 3,8 ( 1,1; 6,9) -59,9 (-78,6; -20,3) Female

Piaui 39,1 ( 9,8; 75,0) 6,2 ( 1,2; 12,5) 90,3 ( 18,9; 186,1) 3,8 ( 0,9; 7,8) -38,6 (-70,0; 24,3) Female

Rio Grande do 
Norte

43,0 ( 9,2; 88,0) 5,5 ( 1,1; 11,3) 81,6 ( 23,3; 154,3) 3,2 ( 1,0; 6,0) -42,0 (-72,4; 25,1) Female

Sergipe 31,3 ( 5,5; 69,8) 8,1 ( 0,9; 18,7) 42,7 ( 9,3; 84,1) 3,0 ( 0,7; 5,9) -62,5 (-81,0; -6,1) Female

Southeast 
region

1.673,0 ( 462,8; 
3.227,6)

9,4 ( 2,5; 19,3)
2.203,4 ( 639,1; 

3.987,9)
3,1 ( 0,9; 5,6) -66,9 (-79,3; -38,4) Female

Espírito Santo 44,9 ( 8,7; 87,8) 7,4 ( 0,6; 15,3) 72,9 ( 19,6; 136,5) 2,6 ( 0,7; 4,8) -65,3 (-83,5; -10,6) Female

Minas Gerais 300,8 ( 81,7; 614,2) 7,1 ( 1,7; 15,7) 381,4 ( 98,3; 757,4) 2,2 ( 0,6; 4,4) -68,8 (-84,3; -37,7) Female

Rio de Janeiro
496,1 ( 153,4; 

899,8)
10,8 ( 2,7; 

21,0)
525,5 ( 151,0; 950,5) 3,6 ( 1,0; 6,4) -66,8 (-80,5; -33,1) Female

São Paulo
831,2 ( 233,2; 

1.568,3)
10,1 ( 2,5; 

20,0)
1.223,7 ( 378,2; 

2.287,9)
3,4 ( 1,1; 6,4) -66,1 (-81,2; -31,5) Female

South region
538,3 ( 152,1; 

1.043,7)
9,1 ( 2,0; 18,6)

688,5 ( 149,9; 
1.305,9)

2,9 ( 0,6; 5,5) -67,9 (-83,2; -44,6) Female

Paraná 181,7 ( 52,4; 344,8) 9,5 ( 2,1; 19,9) 236,9 ( 55,5; 450,0) 2,8 ( 0,6; 5,4) -70,2 (-84,2; -38,8) Female

Rio Grande do 
Sul

272,4 ( 72,6; 538,5) 9,1 ( 1,8; 20,2) 319,2 ( 71,2; 621,4) 3,1 ( 0,7; 6,0) -65,7 (-82,5; -31,0) Female

Santa Catarina 84,2 ( 20,0; 179,8) 8,2 ( 1,5; 18,5) 132,4 ( 27,5; 265,5) 2,6 ( 0,5; 5,3) -67,7 (-86,4; -24,7) Female

West-Central 
region

116,0 ( 34,5; 213,0) 7,5 ( 1,9; 15,0) 275,4 ( 72,3; 480,3) 3,0 ( 0,7; 5,4) -60,1 (-77,5; -32,3) Female

Distrito Federal 13,8 ( 3,7; 26,8) 6,2 ( 1,6; 13,2) 34,5 ( 6,6; 70,7) 2,1 ( 0,3; 4,4) -66,3 (-86,2; -30,2) Female

Goiás 58,3 ( 16,7; 108,3) 7,9 ( 1,9; 15,4) 127,3 ( 32,4; 233,8) 3,1 ( 0,7; 5,7) -60,9 (-80,3; -25,9) Female
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Mato Grosso 20,2 ( 6,7; 37,2) 7,9 ( 1,8; 16,0) 58,3 ( 16,0; 107,6) 3,5 ( 0,8; 6,6) -56,1 (-76,8; -17,9) Female

Mato Grosso 
do Sul

23,7 ( 6,9; 43,9) 7,4 ( 1,7; 14,7) 55,3 ( 14,6; 105,2) 3,3 ( 0,8; 6,4) -55,7 (-79,2; 0,1) Female

Brazil
5.727,8 (1.563,9; 

9.955,9)
8,0 ( 2,0; 14,9)

8.477,6 (2.373,1; 
15.139,5)

3,3 ( 0,9; 5,9) -59,1 (-71,9; -36,0) Both

North region 232,2 ( 61,4; 416,6) 7,8 ( 1,7; 15,5)
538,0 ( 149,2; 

1.015,3)
3,8 ( 1,0; 7,3) -51,6 (-67,5; -21,4) Both

Acre 10,8 ( 3,1; 18,8) 8,2 ( 2,0; 15,3) 23,8 ( 6,8; 40,5) 3,8 ( 1,0; 6,7) -54,1 (-70,0; -18,4) Both

Amapá 6,3 ( 1,6; 11,3) 7,5 ( 2,0; 14,1) 19,5 ( 5,4; 37,1) 4,0 ( 1,0; 8,1) -46,9 (-65,1; -16,4) Both

Amazonas 44,3 ( 12,5; 82,4) 8,0 ( 1,5; 15,8) 105,9 ( 27,7; 192,0) 3,9 ( 0,9; 7,4) -51,5 (-69,8; -17,5) Both

Pará 127,1 ( 32,6; 242,5) 7,8 ( 1,4; 16,1) 269,4 ( 70,6; 510,7) 3,9 ( 1,0; 7,6) -50,2 (-68,6; -2,8) Both

Rondônia 26,4 ( 9,6; 42,7)
10,4 ( 2,3; 

19,5)
58,7 ( 16,4; 103,0) 4,0 ( 1,0; 7,5) -61,7 (-76,3; -37,3) Both

Roraima 3,4 ( 1,3; 5,4) 8,6 ( 1,9; 16,0) 13,7 ( 4,2; 23,2) 3,9 ( 1,1; 7,3) -54,2 (-71,9; -27,7) Both

Tocantins 13,8 ( 4,3; 23,2) 6,0 ( 0,8; 11,9) 47,0 ( 12,8; 88,9) 3,0 ( 0,8; 5,8) -49,5 (-71,6; 35,4) Both

Northeast region
1.495,7 ( 380,2; 

2.664,0)
6,8 ( 1,6; 12,7)

2.440,9 ( 655,9; 
4.409,7)

3,6 ( 1,0; 6,6) -46,1 (-64,2; -10,3) Both

Alagoas 104,7 ( 28,7; 195,5) 8,8 ( 1,7; 17,6) 162,9 ( 44,9; 304,4) 4,9 ( 1,3; 9,5) -43,9 (-65,8; -0,5) Both

Bahia
376,4 ( 108,6; 

704,0)
6,3 ( 1,5; 12,3)

601,5 ( 144,4; 
1.102,9)

3,2 ( 0,8; 6,0) -48,3 (-68,0; -16,9) Both

Ceará 186,6 ( 43,0; 351,6) 5,4 ( 1,2; 10,5) 374,1 ( 85,3; 706,4) 3,3 ( 0,8; 6,2) -38,7 (-63,2; 19,4) Both

Maranhão 140,2 ( 36,1; 252,3) 6,9 ( 1,3; 13,2) 323,7 ( 79,0; 605,7) 4,8 ( 1,1; 9,0) -30,5 (-60,9; 20,2) Both

Paraíba 125,4 ( 31,8; 231,9) 6,0 ( 1,4; 11,5) 177,9 ( 49,2; 328,2) 3,4 ( 0,9; 6,2) -44,4 (-67,8; 14,9) Both

Pernambuco 347,7 ( 96,5; 635,5) 8,9 ( 2,0; 17,6) 419,8 ( 115,1; 773,1) 3,9 ( 1,1; 7,1) -56,8 (-72,3; -24,8) Both

Piaui 77,7 ( 20,0; 139,2) 6,3 ( 1,3; 11,9) 161,8 ( 40,4; 320,7) 3,9 ( 1,0; 7,7) -38,4 (-62,3; 9,2) Both

Rio Grande do 
Norte

83,2 ( 19,8; 158,2) 5,7 ( 1,4; 11,0) 143,4 ( 40,1; 262,7) 3,3 ( 0,9; 6,0) -41,7 (-69,0; 14,8) Both

Sergipe 53,8 ( 10,6; 107,2) 7,3 ( 1,0; 15,1) 75,9 ( 19,0; 144,6) 3,1 ( 0,8; 6,1) -56,9 (-73,5; -19,3) Both

Southeast 
region

2.834,8 ( 835,6; 
4.945,5)

8,9 ( 2,3; 17,0)
3.758,6 (1.095,5; 

6.665,2)
3,2 ( 0,9; 5,6) -64,4 (-76,7; -42,7) Both

Espírito Santo 87,3 ( 20,4; 158,3) 7,4 ( 1,1; 14,4) 135,2 ( 35,1; 246,3) 2,7 ( 0,7; 5,0) -63,1 (-78,9; -15,8) Both

Minas Gerais
533,7 ( 151,9; 

1.028,4)
6,8 ( 1,5; 14,4)

683,1 ( 165,6; 
1.229,1)

2,3 ( 0,6; 4,2) -66,4 (-81,1; -42,9) Both

Rio de Janeiro
842,0 ( 281,1; 

1.477,7)
10,7 ( 2,8; 

20,2)
872,5 ( 266,5; 

1.510,4)
3,6 ( 1,1; 6,4) -65,9 (-78,2; -42,8) Both

São Paulo
1.371,8 ( 387,7; 

2.452,2)
9,2 ( 2,4; 18,1)

2.067,7 ( 601,9; 
3.801,1)

3,4 ( 1,0; 6,3) -62,6 (-76,6; -33,7) Both

South region
941,1 ( 263,4; 

1.599,0)
8,6 ( 2,1; 16,4)

1.229,6 ( 315,9; 
2.278,2)

3,0 ( 0,7; 5,7) -64,8 (-78,2; -44,4) Both

Paraná
341,7 ( 100,2; 

594,7)
9,0 ( 2,1; 16,9) 440,7 ( 98,2; 861,2) 3,0 ( 0,6; 5,9) -66,8 (-81,4; -44,5) Both

Rio Grande do 
Sul

449,9 ( 119,0; 
807,9)

8,6 ( 1,7; 17,0)
549,2 ( 131,1; 

1.023,4)
3,2 ( 0,8; 6,0) -62,7 (-78,1; -31,7) Both

Santa Catarina 149,6 ( 38,3; 264,8) 7,8 ( 1,7; 15,5) 239,7 ( 61,5; 450,7) 2,8 ( 0,6; 5,4) -64,3 (-79,1; -37,6) Both
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West-Central 
region

223,9 ( 73,5; 379,1) 7,0 ( 1,6; 12,9) 510,4 ( 139,6; 911,1) 3,1 ( 0,8; 5,5) -56,5 (-72,2; -31,7) Both

Distrito Federal 23,4 ( 6,9; 41,9) 5,9 ( 1,1; 11,8) 62,0 ( 12,6; 125,5) 2,2 ( 0,4; 4,7) -62,5 (-79,8; -28,7) Both

Goiás 111,1 ( 36,3; 190,2) 7,2 ( 1,6; 13,9) 229,2 ( 58,1; 409,7) 3,0 ( 0,7; 5,7) -57,8 (-75,0; -28,0) Both

Mato Grosso 44,1 ( 14,8; 75,7) 7,6 ( 2,0; 13,4) 115,6 ( 33,3; 204,1) 3,5 ( 0,8; 6,6) -53,2 (-70,4; -24,4) Both

Mato Grosso 
do Sul

45,4 ( 13,1; 85,4) 6,9 ( 1,6; 13,6) 103,6 ( 25,0; 189,2) 3,4 ( 0,8; 6,3) -50,5 (-73,6; -7,9) Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 12.3 – Deaths and DALYs due to cardiovascular diseases attributable to low levels of physical activity: numbers and rates (all-
ages and age-standardized), according to age group, in Brazil, in 1990 and 2023, and percent change of the rates in the period

Measure Location 1990_Number  
(95% UI)

1990_Rate  
(95% UI)

2023_Number  
(95% UI)

2023_Rate 
(95% UI)

Percent change 
(95% UI) Age

Deaths Brazil 231,8 (111,4; 402,1) 0,3 (0,1; 0,5) 252,5 (115,6; 452,6) 0,2 (0,1; 0,4)
-23,8 (-60,1; 

55,5)
15-49 years

Deaths Brazil
1.683,6 (689,8; 

2.791,3)
10,7 (4,4; 17,7)

2.144,3 (710,4; 
3.410,8)

4,9 (1,6; 7,8)
-54,1 (-70,1; 

-29,7)
50-69 years

Deaths Brazil
3.812,4 (714,2; 

7.508,3)
89,2 (16,7; 

175,6)
6.080,8 (1.256,9; 

11.493,2)
40,1 (8,3; 

75,8)
-55,0 (-71,7; 

-25,9)
70+ years

Deaths Brazil
5.727,8 (1.563,9; 

9.955,9)
3,8 (1,0; 6,7)

8.477,6 (2.373,1; 
15.139,5)

4,0 (1,1; 7,1)
4,2 (-28,0; 

47,5)
All-ages

Deaths Brazil 8,0 (2,0; 14,9) 3,3 (0,9; 5,9)
-59,1 (-71,9; 

-36,0)
Age-

standardized

DALYs Brazil
12.565,1 (6.303,0; 

20.895,1)
16,3 (8,2; 27,2)

14.297,3 (6.875,0; 
24.703,8)

13,0 (6,3; 
22,5)

-20,4 (-55,7; 
56,8)

15-49 years

DALYs Brazil
52.190,5 (22.355,1; 

86.653,4)
331,6 (142,0; 

550,5)
68.772,2 (23.236,8; 

108.910,9)
157,5 (53,2; 

249,4)
-52,5 (-68,8; 

-28,6)
50-69 years

DALYs Brazil
57.795,0 (14.237,0; 

108.194,5)
1.351,9 (333,0; 

2.530,9)
89.769,6 (20.245,8; 

167.871,1)
592,0 (133,5; 

1.107,1)
-56,2 (-72,1; 

-31,4)
70+ years

DALYs Brazil
122.550,6 (49.390,5; 

195.903,4)
82,1 (33,1; 

131,2)
172.839,2 (57.565,9; 

281.866,5)
81,5 (27,1; 

132,9)
-0,7 (-26,4; 

27,6)
All-ages

DALYs Brazil
149,4 (48,5; 

250,1)
65,7 (21,8; 

109,2)
-56,0 (-67,6; 

-40,2)
Age-

standardized

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 12.4 – DALYs due to cardiovascular diseases attributable to low levels of physical activity: numbers and age-standardized rates, 
by sex, in Brazil, its geographic regions, and Federative Units, in 1990 and 2023, and percent change of the rates in the period

Location 1990_Number 
(95% UI)

1990_Rate (95% 
UI)

2023_Number 
(95% UI)

2023_Rate  
(95% UI)

Percent change 
(95% UI) Sex

Brazil
55.309,7 (20.747,2; 

90.406,7)
142,3 (49,0; 

244,7)
79.478,0 (25.722,2; 

138.502,3)
68,0 (21,4; 117,9)

-52,2 (-70,3; 
-23,9)

Male

North region
2.531,5 (954,5; 

4.159,9)
138,2 (42,6; 

235,8)
5.682,4 (1.735,2; 

9.566,2)
77,3 (21,1; 133,7) -44,1 (-66,6; -4,0) Male

Acre 132,3 (46,6; 226,1)
152,7 (44,8; 

275,6)
266,8 (78,7; 473,3) 81,0 (21,8; 147,9) -46,9 (-74,8; 1,1) Male

Amapá 69,1 (24,9; 123,9)
164,5 (51,1; 

308,8)
205,6 (66,1; 380,5) 80,0 (23,2; 144,1) -51,4 (-72,5; 2,6) Male

Amazonas
441,7 (160,1; 

765,4)
129,9 (37,9; 

256,2)
1.151,5 (364,7; 

2.064,4)
81,7 (23,3; 150,1) -37,1 (-67,0; 23,6) Male

Pará
1.262,6 (469,4; 

2.232,3)
135,3 (42,8; 

245,5)
2.648,3 (741,3; 

4.656,0)
75,6 (18,5; 136,3) -44,1 (-71,4; 4,5) Male

Rondônia
387,4 (151,1; 

672,4)
186,3 (54,2; 

344,4)
664,2 (207,5; 

1.163,7)
81,6 (24,1; 148,0)

-56,2 (-75,7; 
-18,3)

Male

Roraima 54,7 (23,5; 92,7)
168,4 (54,1; 

292,5)
185,2 (63,1; 323,0) 84,0 (26,6; 153,7) -50,1 (-74,8; -2,4) Male

Tocantins 183,8 (64,6; 325,4)
109,1 (25,6; 

215,2)
560,7 (187,5; 

1.003,3)
69,6 (22,5; 126,5) -36,2 (-66,1; 37,0) Male

Northeast 
region

14.159,2 (4.803,0; 
24.484,8)

124,3 (37,8; 
224,5)

22.190,1 (7.099,5; 
39.748,0)

74,9 (23,4; 134,9) -39,7 (-65,5; -4,3) Male

Alagoas
1.044,5 (354,9; 

1.821,9)
167,4 (48,0; 

297,1)
1.568,3 (464,0; 

2.931,7)
102,9 (28,4; 

200,3)
-38,5 (-65,8; 15,6) Male

Bahia
3.384,4 (1.089,9; 

6.014,0)
110,2 (33,2; 

201,5)
5.113,2 (1.470,0; 

9.367,9)
62,4 (17,1; 114,9) -43,4 (-71,9; 4,4) Male

Ceará
1.792,4 (547,7; 

3.125,0)
101,6 (26,7; 

180,4)
3.581,7 (1.003,9; 

6.690,7)
73,6 (20,0; 140,3) -27,5 (-63,1; 31,4) Male

Maranhão
1.631,6 (507,6; 

3.005,2)
142,6 (40,3; 

260,9)
3.101,4 (911,2; 

5.945,0)
97,0 (27,2; 186,3) -32,0 (-66,7; 47,6) Male

Paraíba
1.086,0 (353,4; 

2.005,3)
103,5 (30,7; 

197,1)
1.640,0 (582,1; 

3.020,3)
73,0 (24,6; 135,1) -29,5 (-61,8; 44,1) Male

Pernambuco
3.102,9 (970,2; 

5.681,3)
157,8 (47,3; 

312,5)
3.721,3 (1.223,3; 

7.042,4)
79,0 (23,8; 152,8) -50,0 (-73,1; -4,4) Male

Piaui
899,3 (269,9; 

1.639,9)
133,9 (39,1; 

244,7)
1.470,7 (482,9; 

2.877,4)
78,0 (24,9; 155,0) -41,8 (-69,3; 16,2) Male

Rio Grande do 
Norte

763,4 (222,6; 
1.455,8)

104,6 (29,0; 
200,5)

1.287,4 (409,4; 
2.304,3)

69,0 (21,1; 125,3) -34,1 (-68,4; 31,6) Male

Sergipe
454,5 (129,3; 

807,0)
122,5 (31,8; 

222,3)
706,0 (222,4; 

1.247,6)
64,8 (18,8; 120,7) -47,1 (-72,8; -8,5) Male

Southeast 
region

26.750,8 (10.668,2; 
43.261,8)

153,8 (52,5; 
266,7)

34.945,6 (11.210,7; 
57.164,8)

66,1 (21,1; 112,2)
-57,0 (-76,2; 

-26,6)
Male

Espírito Santo
935,2 (284,5; 

1.676,4)
141,8 (40,5; 

273,3)
1.326,7 (378,6; 

2.464,5)
57,9 (14,6; 109,7)

-59,2 (-79,5; 
-15,2)

Male

Minas Gerais
5.338,6 (1.764,5; 

9.002,4)
124,8 (39,6; 

235,7)
6.174,0 (1.681,9; 

11.648,4)
46,3 (12,9; 89,8)

-62,9 (-80,9; 
-31,8)

Male

283



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Rio de Janeiro
8.321,4 (3.417,6; 

16.301,4)
207,4 (81,3; 

401,3)
7.710,6 (2.300,5; 

13.417,2)
76,1 (23,3; 133,9)

-63,3 (-83,6; 
-27,8)

Male

São Paulo
12.155,6 (4.439,0; 

20.387,7)
145,3 (44,9; 

265,6)
19.734,3 (6.136,5; 

34.036,5)
72,6 (23,0; 124,4) -50,0 (-73,1; -9,7) Male

South region
9.216,0 (3.384,0; 

15.757,8)
151,6 (46,9; 

267,6)
11.587,2 (3.487,5; 

19.799,2)
62,2 (18,0; 113,2)

-59,0 (-76,3; 
-21,5)

Male

Paraná
3.699,4 (1.397,8; 

6.496,2)
164,4 (50,2; 

302,5)
4.379,1 (1.146,2; 

8.088,1)
63,6 (16,9; 122,6)

-61,3 (-81,5; 
-24,3)

Male

Rio Grande do 
Sul

4.054,7 (1.414,4; 
7.304,0)

148,5 (45,5; 
267,5)

4.962,9 (1.675,9; 
8.946,7)

66,2 (21,1; 124,4) -55,4 (-76,3; -5,7) Male

Santa Catarina
1.461,9 (505,5; 

2.549,5)
134,2 (34,8; 

257,5)
2.245,2 (564,0; 

3.990,3)
54,1 (12,8; 106,1)

-59,6 (-79,4; 
-21,8)

Male

West-Central 
region

2.652,1 (1.007,0; 
4.482,0)

129,1 (40,0; 
222,7)

5.072,8 (1.482,2; 
9.430,9)

61,3 (17,3; 116,8)
-52,6 (-71,7; 

-21,4)
Male

Distrito Federal 239,2 (74,8; 408,9)
103,2 (27,6; 

186,4)
588,9 (159,6; 

1.097,4)
45,9 (11,1; 90,2)

-55,5 (-78,8; 
-10,2)

Male

Goiás
1.324,4 (491,2; 

2.295,7)
133,8 (43,8; 

240,6)
2.231,7 (635,4; 

4.134,1)
59,6 (16,2; 114,9)

-55,5 (-78,0; 
-13,3)

Male

Mato Grosso
613,1 (237,3; 

1.093,4)
148,8 (46,6; 

278,0)
1.285,5 (403,9; 

2.196,1)
72,0 (20,6; 130,3) -51,6 (-74,1; -6,1) Male

Mato Grosso 
do Sul

475,4 (144,6; 
859,2)

116,8 (28,5; 
215,8)

966,6 (279,7; 
1.849,5)

66,1 (16,6; 130,3) -43,4 (-71,9; 15,1) Male

Brazil
67.241,0 (25.199,8; 

116.547,6)
153,9 (47,0; 

273,9)
93.361,1 (32.228,5; 

156.420,4)
63,4 (22,1; 105,5)

-58,8 (-71,1; 
-37,8)

Female

North region
2.637,3 (984,8; 

4.507,6)
148,9 (41,8; 

274,8)
5.744,0 (2.117,1; 

9.533,8)
72,2 (24,8; 122,1)

-51,5 (-66,6; 
-27,8)

Female

Acre 121,2 (43,3; 203,5)
169,0 (50,2; 

294,2)
259,8 (90,8; 442,5) 73,9 (25,2; 130,5)

-56,3 (-72,0; 
-27,3)

Female

Amapá 71,6 (28,2; 126,4)
138,4 (50,7; 

254,6)
214,7 (73,2; 378,0) 76,8 (25,1; 140,2)

-44,5 (-65,9; 
-17,3)

Female

Amazonas
513,0 (186,9; 

910,1)
152,2 (45,1; 

286,1)
1.114,4 (334,2; 

1.905,8)
69,9 (20,8; 123,6)

-54,1 (-73,7; 
-25,1)

Female

Pará
1.434,4 (437,0; 

2.582,1)
147,0 (41,0; 

279,7)
2.940,1 (1.118,2; 

4.901,5)
75,5 (26,7; 128,0) -48,6 (-67,6; -8,3) Female

Rondônia
305,1 (117,5; 

509,4)
215,4 (72,4; 

388,1)
618,0 (244,4; 

1.034,3)
76,2 (25,6; 129,2)

-64,6 (-78,8; 
-45,3)

Female

Roraima 37,7 (16,8; 60,6)
164,9 (53,9; 

299,7)
148,9 (59,5; 252,9) 73,5 (22,8; 131,3)

-55,4 (-72,1; 
-29,5)

Female

Tocantins 154,4 (60,1; 267,9) 98,0 (26,1; 179,1)
448,2 (154,8; 

794,4)
55,6 (18,2; 100,5) -43,2 (-68,8; 6,4) Female

Northeast 
region

17.258,1 (5.981,7; 
29.577,1)

134,7 (40,9; 
238,7)

26.389,1 (8.842,3; 
44.098,6)

70,5 (24,5; 118,1)
-47,6 (-64,5; 

-20,1)
Female

Alagoas
1.335,9 (474,7; 

2.344,7)
194,9 (57,1; 

363,2)
1.907,6 (665,3; 

3.203,2)
98,9 (33,9; 167,4)

-49,3 (-68,1; 
-15,4)

Female

Bahia
4.785,2 (1.666,8; 

8.206,7)
136,8 (42,5; 

241,7)
6.893,4 (2.172,6; 

11.938,6)
68,2 (21,8; 119,1)

-50,2 (-67,9; 
-22,5)

Female

Ceará
2.077,9 (685,5; 

3.718,4)
103,5 (29,9; 

195,4)
3.671,3 (1.166,0; 

6.648,2)
59,2 (19,3; 105,3) -42,8 (-67,0; -4,4) Female
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Maranhão
1.325,7 (506,2; 

2.375,1)
112,9 (33,8; 

210,2)
3.330,0 (1.071,9; 

5.714,6)
89,6 (28,5; 155,1) -20,6 (-52,1; 47,2) Female

Paraíba
1.406,1 (476,9; 

2.582,2)
121,9 (38,1; 

228,3)
1.860,0 (667,6; 

3.210,4)
62,9 (22,6; 107,4) -48,4 (-69,3; -9,8) Female

Pernambuco
4.077,9 (1.623,6; 

6.909,2)
174,2 (59,9; 

299,0)
4.733,8 (1.695,6; 

8.119,1)
74,0 (26,7; 126,6)

-57,5 (-74,6; 
-27,6)

Female

Piaui
835,6 (279,8; 

1.407,1)
119,1 (33,5; 

206,4)
1.603,7 (520,6; 

2.871,0)
70,2 (23,1; 124,5) -41,1 (-67,9; 1,5) Female

Rio Grande do 
Norte

818,3 (279,6; 
1.511,0)

100,9 (32,8; 
185,9)

1.529,6 (510,5; 
2.669,7)

63,5 (21,5; 109,1) -37,0 (-62,6; 18,7) Female

Sergipe
595,6 (169,2; 

1.157,9)
142,9 (38,3; 

292,0)
859,8 (261,2; 

1.544,6)
60,7 (18,6; 109,3)

-57,5 (-75,5; 
-25,0)

Female

Southeast 
region

33.564,8 (12.561,5; 
57.629,3)

165,7 (53,9; 
303,7)

42.325,9 (15.252,8; 
70.929,9)

61,7 (22,7; 103,2)
-62,8 (-73,7; 

-40,5)
Female

Espírito Santo
929,4 (333,6; 

1.671,9)
133,8 (40,1; 

251,2)
1.490,3 (477,2; 

2.590,7)
52,8 (16,9; 92,0)

-60,5 (-77,8; 
-28,4)

Female

Minas Gerais
6.190,7 (2.066,0; 

10.867,7)
128,9 (40,7; 

247,4)
7.166,5 (2.190,3; 

12.906,8)
43,2 (13,5; 77,3)

-66,5 (-80,5; 
-42,1)

Female

Rio de Janeiro
10.495,5 (3.778,2; 

17.764,9)
203,9 (73,9; 

357,6)
10.239,6 (3.418,1; 

17.347,8)
72,6 (24,9; 122,2)

-64,4 (-76,5; 
-41,8)

Female

São Paulo
15.949,2 (5.842,9; 

28.409,5)
167,6 (50,7; 

303,7)
23.429,4 (8.640,3; 

40.490,6)
66,7 (25,0; 114,7)

-60,2 (-74,7; 
-30,4)

Female

South region
11.092,9 (4.184,0; 

19.034,0)
162,3 (50,1; 

299,4)
13.283,2 (4.045,3; 

22.452,0)
56,5 (17,0; 94,7)

-65,2 (-78,2; 
-44,8)

Female

Paraná
3.969,8 (1.414,6; 

7.202,7)
174,9 (55,5; 

327,5)
4.783,6 (1.527,1; 

8.418,0)
56,6 (18,2; 99,3)

-67,7 (-80,1; 
-43,2)

Female

Rio Grande do 
Sul

5.428,2 (1.946,4; 
9.538,6)

161,1 (53,2; 
304,8)

6.013,9 (1.634,0; 
10.476,3)

61,3 (16,9; 106,3)
-62,0 (-78,8; 

-31,1)
Female

Santa Catarina
1.694,9 (533,0; 

3.162,3)
141,4 (37,1; 

284,6)
2.485,7 (756,8; 

4.488,9)
47,8 (13,1; 89,2)

-66,2 (-81,1; 
-40,1)

Female

West-Central 
region

2.687,9 (1.116,2; 
4.625,5)

141,9 (47,4; 
252,0)

5.619,0 (1.926,9; 
9.344,5)

58,4 (19,3; 99,1)
-58,9 (-74,0; 

-38,6)
Female

Distrito Federal
313,4 (119,0; 

569,7)
111,0 (31,4; 

215,6)
676,7 (210,6; 

1.236,2)
38,7 (10,7; 72,5)

-65,2 (-80,9; 
-39,9)

Female

Goiás
1.365,0 (569,1; 

2.310,0)
151,3 (49,7; 

275,8)
2.599,4 (850,8; 

4.378,6)
60,5 (19,4; 101,8)

-60,0 (-75,9; 
-33,5)

Female

Mato Grosso
503,1 (191,2; 

821,2)
153,9 (53,0; 

276,6)
1.238,7 (451,3; 

2.040,3)
67,6 (23,4; 112,9)

-56,1 (-74,4; 
-27,9)

Female

Mato Grosso 
do Sul

506,4 (168,3; 
884,5)

134,2 (39,8; 
244,3)

1.104,2 (347,3; 
1.943,2)

64,0 (20,3; 114,7) -52,3 (-75,3; -4,2) Female

Brazil
122.550,6 
(49.390,5; 
195.903,4)

149,4 (48,5; 
250,1)

172.839,2 
(57.565,9; 
281.866,5)

65,7 (21,8; 109,2)
-56,0 (-67,6; 

-40,2)
Both

North region
5.168,8 (2.059,9; 

8.326,1)
144,5 (42,0; 

253,7)
11.426,4 (3.845,8; 

18.906,0)
74,7 (23,4; 130,4)

-48,3 (-61,7; 
-28,9)

Both

Acre 253,5 (97,2; 411,7)
160,4 (48,6; 

273,4)
526,6 (174,4; 

855,7)
77,3 (24,6; 126,8)

-51,8 (-68,2; 
-28,2)

Both

Amapá 140,6 (53,8; 229,9)
149,4 (50,3; 

252,6)
420,3 (139,6; 

689,8)
78,6 (24,8; 137,6)

-47,4 (-64,4; 
-27,1)

Both
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Amazonas
954,7 (385,7; 

1.647,4)
142,1 (43,4; 

262,3)
2.265,9 (706,9; 

3.804,8)
75,6 (22,3; 131,1)

-46,8 (-64,5; 
-20,9)

Both

Pará
2.697,0 (984,5; 

4.507,5)
142,3 (39,1; 

253,4)
5.588,4 (1.783,2; 

9.334,6)
75,5 (22,7; 132,8)

-47,0 (-62,2; 
-21,1)

Both

Rondônia
692,5 (310,9; 

1.074,8)
200,5 (59,7; 

332,8)
1.282,2 (453,3; 

2.061,7)
78,9 (25,9; 132,0)

-60,6 (-72,6; 
-41,5)

Both

Roraima 92,4 (43,0; 148,8)
168,2 (59,0; 

283,1)
334,1 (115,5; 

521,7)
78,9 (24,3; 131,7)

-53,1 (-68,4; 
-32,0)

Both

Tocantins
338,2 (133,9; 

538,6)
103,3 (26,5; 

183,8)
1.008,9 (346,6; 

1.754,5)
62,6 (20,1; 109,4) -39,4 (-61,4; -2,8) Both

Northeast 
region

31.417,3 (11.495,6; 
51.663,0)

130,0 (40,3; 
217,8)

48.579,2 (16.409,8; 
80.307,2)

72,6 (24,4; 120,6)
-44,1 (-59,2; 

-23,1)
Both

Alagoas
2.380,4 (861,7; 

4.049,9)
181,9 (53,9; 

314,9)
3.475,9 (1.202,6; 

5.711,6)
100,8 (35,0; 

169,0)
-44,6 (-61,8; 

-16,7)
Both

Bahia
8.169,6 (2.874,0; 

13.768,6)
124,9 (38,8; 

214,5)
12.006,5 (3.760,2; 

19.382,1)
65,8 (20,7; 105,6)

-47,3 (-65,9; 
-22,8)

Both

Ceará
3.870,4 (1.228,3; 

6.496,8)
102,6 (28,1; 

178,5)
7.253,0 (2.386,7; 

12.286,0)
65,7 (21,7; 110,6) -36,0 (-58,3; 4,6) Both

Maranhão
2.957,3 (1.139,0; 

4.887,8)
128,0 (39,4; 

225,1)
6.431,3 (2.014,4; 

10.988,9)
92,9 (28,7; 159,9) -27,4 (-54,0; 14,8) Both

Paraíba
2.492,1 (867,2; 

4.326,9)
113,1 (36,8; 

197,6)
3.500,0 (1.321,1; 

6.006,1)
67,4 (25,5; 114,6) -40,4 (-59,2; -5,9) Both

Pernambuco
7.180,8 (2.928,2; 

12.057,2)
166,9 (57,1; 

288,7)
8.455,1 (2.699,8; 

14.341,4)
76,3 (23,7; 130,9)

-54,3 (-69,1; 
-33,8)

Both

Piaui
1.734,9 (563,4; 

2.832,6)
126,4 (35,8; 

214,0)
3.074,4 (1.010,3; 

5.249,4)
74,0 (24,3; 126,8)

-41,4 (-61,4; 
-15,2)

Both

Rio Grande do 
Norte

1.581,7 (497,0; 
2.778,2)

102,5 (30,2; 
183,5)

2.817,0 (920,7; 
4.713,0)

66,1 (21,6; 110,2) -35,6 (-60,5; 1,9) Both

Sergipe
1.050,2 (285,3; 

1.812,8)
133,2 (35,9; 

238,7)
1.565,9 (517,3; 

2.661,5)
62,6 (20,4; 108,7)

-53,0 (-69,2; 
-24,7)

Both

Southeast 
region

60.315,6 (24.560,5; 
96.802,6)

161,6 (54,6; 
272,3)

77.271,4 (25.458,7; 
125.956,5)

64,0 (20,9; 105,2)
-60,4 (-71,2; 

-43,4)
Both

Espírito Santo
1.864,6 (647,2; 

3.204,7)
137,9 (40,9; 

241,3)
2.817,0 (907,1; 

4.735,6)
55,0 (17,3; 93,9)

-60,1 (-74,5; 
-36,4)

Both

Minas Gerais
11.529,2 (4.199,6; 

19.411,5)
127,7 (39,7; 

229,4)
13.340,6 (3.839,0; 

23.305,4)
44,7 (12,9; 78,1)

-65,0 (-77,5; 
-47,0)

Both

Rio de Janeiro
18.816,9 (8.173,8; 

31.644,8)
206,7 (77,3; 

359,5)
17.950,2 (5.869,4; 

28.976,8)
74,4 (24,7; 118,5)

-64,0 (-76,0; 
-47,7)

Both

São Paulo
28.104,8 (10.539,0; 

45.729,3)
159,1 (46,9; 

279,0)
43.163,7 (14.015,7; 

71.978,3)
69,9 (23,1; 117,8)

-56,1 (-68,8; 
-33,4)

Both

South region
20.308,9 (7.952,8; 

33.659,3)
158,4 (48,6; 

268,5)
24.870,4 (7.741,1; 

42.851,8)
59,2 (18,0; 103,9)

-62,6 (-73,9; 
-47,7)

Both

Paraná
7.669,2 (2.991,2; 

13.084,2)
170,2 (58,1; 

295,9)
9.162,7 (2.756,6; 

16.113,3)
59,8 (17,2; 105,4)

-64,9 (-78,0; 
-49,2)

Both

Rio Grande do 
Sul

9.482,9 (3.727,5; 
16.091,2)

157,1 (45,9; 
277,9)

10.976,8 (3.414,0; 
18.710,8)

63,8 (19,7; 110,3)
-59,4 (-73,7; 

-37,1)
Both

Santa Catarina
3.156,8 (1.191,7; 

5.121,8)
138,9 (37,0; 

240,5)
4.730,9 (1.548,4; 

8.228,2)
50,8 (14,4; 90,2)

-63,4 (-75,4; 
-44,3)

Both

West-Central 
region

5.340,0 (2.364,3; 
8.377,6)

135,8 (45,5; 
227,3)

10.691,7 (3.541,5; 
17.870,7)

59,8 (18,4; 101,4)
-56,0 (-68,5; 

-37,6)
Both
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Distrito Federal
552,6 (208,6; 

907,3)
107,7 (31,7; 

194,1)
1.265,6 (366,0; 

2.296,2)
41,8 (10,7; 79,0)

-61,2 (-75,9; 
-35,0)

Both

Goiás
2.689,4 (1.140,7; 

4.276,1)
142,7 (49,3; 

242,7)
4.831,1 (1.528,7; 

8.414,2)
60,2 (17,7; 105,5)

-57,8 (-72,0; 
-35,5)

Both

Mato Grosso
1.116,2 (483,6; 

1.810,6)
151,6 (51,9; 

261,6)
2.524,2 (894,7; 

4.066,9)
69,8 (23,2; 114,9)

-53,9 (-69,8; 
-32,8)

Both

Mato Grosso 
do Sul

981,8 (391,4; 
1.635,3)

125,3 (37,9; 
229,0)

2.070,9 (635,8; 
3.538,7)

64,9 (18,8; 113,4)
-48,2 (-65,9; 

-13,6)
Both

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 12.1 – Percentage of physically inactive* adults aged ≥18 years in the capitals of the Brazilian states and Distrito Federal, per 
year, according to sex, between 2013 and 2023, obtained from Vigitel. *Less than 150 min/week of moderate-intensity physical activity 
or less than 75 min/week of vigorous-intensity physical activity. Source: Vigitel Brazil 2023.334

Chart 12.2 – Percentage of physically inactive* adults aged ≥18 years in each capital of the Brazilian states and Distrito Federal, in 2013 and 
2023, obtained from Vigitel. *Less than 150 min/week of moderate-intensity physical activity or less than 75 min/week of vigorous-intensity 
physical activity. Source: Vigitel Brazil 2023.334
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Chart 12.3 – Percentage of adults in Brazil aged ≥18 years who spend ≥3 hours per day of their leisure time watching television or using 
electronic devices (television, computer, tablet, or cell phone), between 2010 and 2023, in the capitals of the Brazilian states and Distrito Federal, 
per year, from Vigitel.  Source: Vigitel Brazil 2023.334
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Chart 12.4 – Comparison of the ranking of risk factors for attributable cardiovascular mortality in Brazil in 1990 and 2023 (both sexes), according 
to the GBD Study 2023. The values presented correspond to the attributable age-standardized mortality rates per 100,000 inhabitants, with 
their respective 95% uncertainty intervals. The lines connect the position of each risk factor in both years, enabling visualizing the ranking 
changes over time. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of 
Washington.33
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children and bullying
20. Intimate partner 
violence
1.17 (0.49; 2.08) 
Δ −1.9% (−24.7%; 29.7%)

handwashing

7.53 (6.05; 9.28)

malnutrition
13.51 (12.65; 14.44)

34.63 (23.93; 47.01)

Δ −49.9% (−58.3%; −41.1%)

53.90 (43.92; 63.89)

58.13 (48.18; 71.07)
2. Tobacco

143.45 (119.68; 166.73)

3. Dietary risks 
109.77 (58.41; 150.31) 

4. Air pollution 
108.41 (66.72; 150.69) 
5. High fasting plasma 

glucose 
6. Child and maternal 

malnutrition 
70.79 (65.10; 75.73)

7. High LDL cholesterol 
68.19 (39.17; 99.21)

8. Kidney dysfunction 
53.11 (42.18; 63.33) 

9. High body-mass index 
49.01 (25.88; 72.92) 

10. Other environmental 
risks 

11. Unsafe water, 
sanitation, and 
handwashing

12. High alcohol use 
24.38 (19.59; 31.86)

13. Occupational risks 
14.16 (11.71; 17.39)

14. Non-optimal temperature 
14.09 (12.50; 16.52)

15. Low physical activity 
13.58 (4.54; 22.98) 

16. Unsafe sex 
10.20 (9.34; 11.05) 

17. Low bone mineral density 
5.66 (4.82; 6.43) 

18. Drug use 
3.79 (2.52; 5.12) 

19. Sexual violence against 
children and bullying 

20. Intimate partner 
violence 

1.20 (0.50; 2.08)
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Chart 12.5 – Temporal series of all-ages and age-standardized cardiovascular mortality rates attributable to low level of physical 
activity in Brazil. Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33
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Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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CHAPTER 13 – CARDIOVASCULAR 
DISEASES ATTRIBUTABLE TO DIETARY 
RISKS

See Tables 13.1 through 13.3 and Charts 13.1 through 13.5.

Abbreviations used in chapter 13

APR Adjusted Prevalence Ratio

CI Confidence Interval

CVD Cardiovascular Disease

DALYs Disability-Adjusted Life-Years

ELSI – Brasil Brazilian Longitudinal Study of Aging

ERICA
Study of Cardiovascular Risks in Adolescents (in 
Portuguese, Estudo de Riscos Cardiovasculares 
em Adolescentes)

FU Federative Unit

GBD
Global Burden of Diseases, Injuries, and Risk 
Factors Study

IHD Ischemic Heart Disease

NCD Noncommunicable Disease

PeNSE
Brazilian School Health Survey (in Portuguese, 
Pesquisa Nacional de Saúde do Escolar)

PNS
Brazilian Health Survey (in Portuguese, Pesquisa 
Nacional de Saúde)

POF
Household Budget Survey (in Portuguese, 
Pesquisa de Orçamentos Familiares)

pp percentage point

PUFA Polyunsaturated Fatty Acids

SDI Sociodemographic Index

UI Uncertainty Intervals

UPF Ultra-Processed Food

Vigitel

Brazilian Telephone Survey for Surveillance of 
Noncommunicable Diseases (in Portuguese, 
Vigilância de Fatores de Risco e Proteção para 
Doenças Crônicas por Inquérito Telefônico)

Introduction
•	 According to the Global Burden of Diseases, Injuries, and 

Risk Factors Study (GBD study), dietary risks consist in 
inadequate exposure to a set of 15 foods and nutrients, 
such as low consumption of fruits, vegetables, pulses, whole 
grains, nuts and seeds, milk, fibers, calcium, omega-3 fatty 
acids, and polyunsaturated fatty acids (PUFAs), in addition 
to high consumption of sodium, red and processed meats, 
sugar-sweetened beverages, and trans fatty acids.6,397

•	 Scientific evidence has shown that dietary patterns rich in 
in natura, minimally processed foods, such as vegetables, 
fruits, whole grains, sea food, and low-fat dairy, reduce 

cardiovascular risk.398,399 However, dietary patterns 
characterized by high consumption of red meat and ultra-
processed foods (UPFs), which are rich in energy, added 
sugars, saturated fats, and sodium, are associated with 
increased cardiovascular risk because they are related to 
metabolic risk factors, such as obesity, arterial hypertension, 
dyslipidemia, and type 2 diabetes mellitus.400-402 

•	 In Brazil, dietary risks represent an important public 
health problem. Although a reduction in age-standardized 
mortality rates due to cardiovascular disease (CVD) 
attributable to dietary risks between 1990 and 2023 was 
observed, dietary risks remain the second major risk factor 
for CVD in the country, surpassed only by high systolic 
blood pressure (Chart 13.1). 

•	 Secondary data from the 2019 GBD study have shown 
that the Brazilian population diet is inadequate, because 
it is rich in red meat and sodium and poor in whole grains, 
contributing to disability-adjusted life-years (DALYs) and 
deaths due to noncommunicable diseases (NCDs), such as 
CVD.403 In addition, in Brazil, there has been an increase 
in the consumption of UPFs, which represent 13% to 
21% of total energy consumption. A study has estimated 
that approximately 19,200 premature deaths, 74,900 
incident cases, and 883,000 annual DALYs due to CVD 
were attributable to UPF consumption in Brazil in 2019, 
corresponding to approximately 22% of premature deaths 
from CVD.404

Prevalence
•	 According to data from the 2023 Brazilian Telephone 

Survey for Surveillance of Noncommunicable Diseases 
(Vigitel), 31.9% (95% CI, 30.5 - 33.3) of Brazilian adults 
have reported regular consumption of fruits and vegetables 
(≥ 5 days per week), and this consumption was more 
prevalent among women (35.3%; 95% CI, 33.4 – 37.1). 
Regular consumption of beans (≥ 5 days per week) has 
been reported by 58.6% (95% CI, 57.2 – 60.0) of the adults 
and varied across the Brazilian capitals, with prevalences 
ranging from 30.4% in Macapá (95% CI, 26.0 – 34.9) 
to 73.2% (95% CI, 69.2 – 77.3) in Belo Horizonte. The 
consumption of five or more groups of unprocessed or 
minimally processed foods has been reported by 30.1% 
(95% CI, 28.8 – 31.5) of the adults, and this practice was 
more frequent among older people and those with higher 
education level.334 

•	 The 2023 Vigitel has shown that 14.9% (95% CI, 13.7 - 
16.1) of the adults consumed soft drinks regularly, with 
higher prevalence among men (16.8%; 95% CI, 15.0 - 18.7) 
as compared to women (13.2%; 95% CI, 11.7 - 14.7), the 
highest frequency being observed among adults aged 18-24 
years (22.6%; 95% CI, 18.8 - 26.4). The prevalence in the 
capitals differed, ranging from 7% (95% CI, 4.4 - 9.7) in 
Salvador to 24.1% (95% CI, 19.4 - 28.8) in Curitiba. The 
consumption of at least five groups of UPFs was observed in 
17.7% (95% CI, 16.6 - 18.9) of the population, being more 
frequent among men (22.0%; 95% CI, 20.0 - 24.1) and 
young individuals aged 18-24 years (26.6%; 95% CI, 22.7 - 
30.4). Of the capitals, Macapá had the highest prevalence 
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of UPF consumption (30.3%; 95% CI, 25.6 - 34.9), while 
Vitória had the lowest (12.3%; 95% CI, 8.8 - 15.8).334

•	 In 2024, Vigitel data showed persistence of the low 
adhesion of Brazilian adults to healthy dietary patterns. 
Only 31.4% reported regular consumption of fruits and 
vegetables (≥5 days per week), the prevalence being 
higher among women (35.5%). The frequency of the 
recommended consumption of those foods between 2019 
and 2024 decreased from 23.1% in 2019 to 21.0% in 2024, 
corresponding to a reduction of 0.42 percentage point 
(pp) annually, mainly among women, whose percentage 
decreased from 26.9% in 2019 to 24.0% in 2024 (-0.71 
pp/year).237 

•	 In addition, the regular consumption (≥5 days per week) 
of beans, a traditional food of the Brazilian diet, showed 
a reduction in its time series analysis, ranging from 66.8% 
in 2007 to 56.4% in 2024 (-0.64 pp/year) among adults. 
The greatest reduction was observed among men, whose 
regular consumption decreased from 73.7% in 2007 to 
62.5% in 2024 (-0.71 pp/year).237

•	 Regarding the unhealthy food groups, a trend towards 
reduction was observed in the regular consumption of soft 
drinks and artificial juices (≥5 days per week), from 30.9% 
in 2007 to 16.2% in 2024 (-1.04 pp/year). That reduction 
was higher among men, whose regular consumption 
decreased from 35.7% in 2007 to 19.1% in 2024 (-1.14 
pp/year). In 2024, the consumption of five or more groups 
of UPFs in the day prior to the interview was observed 
in 25.5% (95% CI, 24.4 - 26.5) of the population, being 
more frequent among men (27.5%; 95% CI, 26.0 - 29.1) 
than among women (23.7%; 95% CI, 22.4 - 25.1). In the 
general population, the consumption of UPFs was higher 
among individuals aged 18-24 years (45.5%; 95% CI, 
41.6 - 49.5) and those with complete secondary education 
and incomplete higher education (29.4%; 95% CI, 27.7 
- 31.0). Of the Brazilian capitals, Porto Alegre had the 
highest prevalence of UPF consumption (32.6%; 95% CI, 
29.3 - 35.9), while São Luís had the lowest (18%; 95% CI, 
15.3 - 20.7).237

•	 Data from the Brazilian Longitudinal Study of Aging (ELSI-
Brasil) have shown low consumption of fruits and vegetables 
(16.7%) among elderly with arterial hypertension, with 
higher prevalence of that consumption among women 
(18.9%). Among men, the regular consumption of those 
foods was associated with better arterial hypertension 
control (56.6%).405

•	 A study with participants of the Brazilian Cardioprotective 
Food Program, living in the Brazilian Northeastern region, 
has shown low adhesion to the dietary therapy goals for 
secondary CVD prevention, with inadequate consumption 
of carbohydrates (52.3%), proteins (70.9%), lipids (38.8%), 
and fibers (22.4%). In addition, men had higher intake of 
sodium (72.9%) and fibers (28.1%), and individuals with 
higher education level had a high consumption of saturated 
fatty acids (70.5%).406

•	 The study by Louzada et al. (2023) about UPF consumption 
with data from the 2017-2018 Household Budget Survey 
(in Portuguese, Pesquisa de Orçamentos Familiares - POF) 

has shown that UPFs represented around 19.7% of the 
energy value of the Brazilian diet. This consumption was 
high among women and in the states of Rio Grande do 
Sul (24.06%), Santa Catarina (23.23%), and São Paulo 
(22.38%).407 

•	 The study by Malta et al. (2022) with data from the 2019 
Brazilian Health Survey (PNS) has shown self-reported 
arterial hypertension prevalence of 23.9% among 
individuals reporting healthy food consumption, but lower 
among those reporting consumption of UPFs (14.3%) 
and of a high sodium diet (19.2%). After adjusting for 
age, sex, and education level, the adjusted prevalence 
ratios (APRs) showed an association between high salt 
consumption and arterial hypertension (APR =1.1), while 
the UPF consumption remained associated with lower 
prevalence of that condition (APR = 0.9). However, 
those authors have emphasized that those associations 
do not indicate a protective effect of UPFs, being limited 
by the cross-sectional characteristic of the study and its 
self-reported data.408

•	 Studies have shown that sugar-sweetened and artificially-
sweetened beverages, classified as UPFs, are associated 
with weight gain and higher cardiovascular risk. Data 
from the 2013 PNS have shown higher consumption of 
sugar-sweetened soft drinks among men (52.9%), young 
adults (40.1%), and individuals with low education level 
(51.8%), and that the ingestion of ≥0.4 cups/day increases 
cardiovascular risk.409 A population-based study with 1,162 
adults has shown that women who consumed sugar-
sweetened and artificially-sweetened beverages 6 to 7 days 
per week had a 92%-higher prevalence of hypertension as 
compared to those who did not consume those beverages 
or consumed them at a lower frequency.410

•	 Results from the 2019 Brazilian School Health Survey 
(PeNSE) have shown that 97.3% of the Brazilian students 
aged 13-17 years had consumed at least one UPF in the 
day preceding the survey. The highest percentages were 
observed in the states of São Paulo (49.7%), Pernambuco 
(52.8%), and Rio Grande do Sul (63.1%). In addition, 
students had low consumption of vegetables (26.9%) and 
fresh fruits (26.9%).411

•	 Castelucci et al. have assessed 118,497 adolescents 
participating in the 2019 PeNSE and observed a 17.3% 
frequency of regular soft drink consumption, mainly among 
male adolescents, screen users during the meals, frequent 
fast food consumers, and those engaged in sedentary 
activities more than 3 hours per day.412

•	 Madalosso et al. have assessed data from 36,952 
adolescents participating in the Study of Cardiovascular 
Risks in Adolescents (ERICA), conducted from 2013 to 
2014. Those authors have reported that UPFs contributed 
to 30.7% of total energy consumption. Adolescents in the 
highest tertile of UPF consumption (≥38.7% of the daily 
energy value) showed higher intake of sodium, saturated 
and trans fats, in addition to lower intake of proteins, fibers, 
polyunsaturated fats, vitamins, and minerals. Moreover, 
high UPF consumption was positively associated with 
higher LDL-cholesterol concentrations and inversely 
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associated with lower HDL-cholesterol concentrations.274

•	 A cross-sectional study with 517 adolescents has shown high 
prevalence of overweight (32.4%) and physical inactivity 
(52.4%), with a mean UPF consumption corresponding 
to 45% of calorie intake. Non-vulnerable adolescents 
had higher concentrations of triglycerides, higher alcohol 
consumption, and lower fiber intake as compared to 
vulnerable adolescents (no access to drinking water, sewage 
network, and adequate per capita income).413

Cardiovascular disease mortality attributable to level 2 
dietary risk 
•	 According to data from the 2023 GBD study,33 age-

standardized CVD mortality rates attributable to level 
2 dietary risks in Brazil significantly decreased from 
1990 to 2023, despite some differences according to 
geographic region and sex. For both sexes, that Brazilian 
CVD mortality rate dropped from 91.0 (95% UI, 53.4; 
124.8) to 36.3 (95% UI, 20.6; 52.4) per 100,000 
inhabitants, corresponding to a 60.2% reduction (Table 
13.1).

•	 In 1990, the Southeast region had the highest regional 
rate (102.4/100,000; 95% UI, 61.4; 139.0), while the 
Northeast region, the lowest (73.6/100,000; 95% UI, 
41.2; 102.9), although with no difference in uncertainty 
intervals (UI). Despite the reduction in all regions, the 
trends differed. In 2023, the rates ranged from 32.5 
(95% UI, 18.3; 49.0) to 40.0 (95% UI, 23.0; 56.9), the 
highest rate observed in the Northeast and the lowest 
in the South region. The smallest reduction occurred in 
the Northeast (–45.6%; 95% UI, -56.1; -35.3) and the 
highest, in the South (–66.9%; 95% UI, -73.3; -59.2), 
followed by the Southeast region −65.5% (95% UI 
−72.2; −57.7) (Table 13.1). 

•	 Of the Federative Units (FU), in 1990, the highest CVD 
mortality rates attributable do level 2 dietary risks were 
observed in Rio de Janeiro, 121.8/100,000 (95% UI, 
72.5; 164.9), Paraná and Rondônia, 103.7/100,000 
(95% UI, 60.3; 145.6 and 95% UI, 59.5; 144.5, 
respectively), Rio Grande do Sul, 97.0/100,000 (95% 
UI, 54.4; 134.6), and Pernambuco, 96.9/100,000 
(95% UI, 55.0; 136.7). The lowest occurred in Ceará, 
56.9/100,000 (95% UI, 30.5; 82.0), Bahia, 64.8/100,000 
(95% UI, 37.8; 91.8), Amapá, 65.9/100,000 (95% UI, 
35.1; 92.6), and Rio Grande do Norte, 66.7/100,000 
(95% UI, 36.0; 92.0) (Table 13.1).

•	 In 2023, there was a reduction in the CVD mortality 
rates attributable do level 2 dietary risks, although with 
superposition of uncertainty intervals between 1990 and 
2023 in most states (Table 13.1). 

•	 The percent changes of the rates reinforce the territorial 
differences. The highest reductions occurred in Distrito 
Federal, -71.9 (95% UI, -77.7; -65.6), Paraná, -68.7 
(95% UI, -74.9; -61.3), Rio de Janeiro, -67.8 (95% 
UI, -73.9; -60.5), Minas Gerais, -67.5 (95% UI, -73.8; 
-60.0), and Rio Grande do Sul, -66.3 (95% UI, -73.2; 
-58.7). The smallest decreases, between -35.6 (95% 
UI, -48.9; -21.9) and -41.7 (95% UI, -51.7; -29.1), 

concentrated in the Northeast region, except for 
Sergipe, -52.0 (95% UI, -62.2; -39.8), and Pernambuco, 
-55.8 (95% UI, -64.0; -46.9) (Table 13.1).

•	 In Brazil, men had the highest CVD mortality rates 
attributable to level 2 dietary risk both in 1990, 
110.0/100,000 (95% UI, 63.2; 150.5), and 2023, 
48.2/100,000 (95% UI, 27.0; 69.0), as compared to 
women, whose rates were 74.0/100,000 (95% UI, 
42.5; 101.8) and 26.4/100,000 (95% UI, 15.3; 39.0), 
respectively. The percent reduction was greater among 
women, –64.3% (95% UI, -70.6; -57.3), than among men, 
–56.1% (95% UI, -64.9; -46.7), a pattern observed across 
all regions and Federative Units, except Maranhão. In 
2023, mortality rates remained higher among men than 
women across all Brazilian regions, being approximately 
83% higher in Brazil overall, 80% higher in the North, and 
74% higher in the Northeast, although the uncertainty 
intervals overlap.

•	 The regional differences per sex reflect the general 
pattern, with greater reductions in CVD mortality rates 
attributable to level 2 dietary risk in the South and 
Southeast regions and less pronounced decreases in the 
North and Northeast regions. Among women, reductions 
greater than 70% stand out in Distrito Federal, -75.6 
(95% UI, -81.1; -68.8), Paraná, -73.1 (95% UI, -78.3; 
-66.4), Minas Gerais, -70.9 (95% UI, -76.4; -64.0), and 
Rio de Janeiro, -70.7 (95% UI, -76.5; -63.9). Among 
men, the highest reductions were observed in Distrito 
Federal, -68.6 (95% UI, -76.0; -60.5), Rio de Janeiro, 
-65.0 (95% UI, -72.9; -56.7), Minas Gerais, -64.5 
(95% UI, -72.4; -55.3), and in the FUs of the South, all 
greater than -60. The smallest reductions among men 
concentrated in the Northeast: Alagoas, -27.5 (95% UI, 
-44.2; -9.0), Ceará, -29.4 (95% UI, -43.9; -12.7), and 
Paraíba, -29.4 (95% UI, -44.1; -11.4). Among women, 
the smallest reductions were observed in Maranhão, 
-29.6 (95% UI, -45.7; -7.4), Piauí, -41.9 (95% UI, -54.5; 
-25.7), Paraíba, -43.3 (95% UI, -54.0; -27.0), Ceará, 
-47.9 (95% UI, -59.0; -35.6), and Amapá, -47.9 (95% 
UI, -59.0; -35.6) (Table 13.1).

•	 It is worth noting that there was a decline in the age-
standardized CVD mortality rates attributable to level 
2 dietary risk and an increase in the absolute number 
of deaths in most FUs, reflecting the increase in life 
expectancy and population growth (Table 13.1).

•	 The analysis of the CVD mortality attributable to level 2 
dietary risk according to age group in Brazil has shown 
stability of the crude mortality rates between 1990 
and 2023 [49.3 (95% UI, 29.9–66.0) and 44.6 (95% 
UI, 25.4–64.5) per 100,000 inhabitants, respectively], 
corresponding to a percent change of −9.7 (95% UI, 
−27.1 to 9.4) (Table 13.2).

•	 Among individuals aged 15-49 years, the rates decreased 
from 13.8 (95% UI, 9.8; 18.4) to 8.7 (95% UI, 6.5; 11.0) 
per 100,000 inhabitants, within the uncertainty interval, 
with percent change of −37.1% (95% UI, −47.6; 
−20.1). In the group aged 50-69 years, there was a 
statistically significant reduction from 189.6 (95% UI, 
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115.7; 249.1) to 79.3 (95% UI, 45.2; 111.1) per 100,000 
inhabitants, with percent change of −58.2% (95% UI, 
−66.1; −49.4). Among individuals aged 70 years and 
older, the rates decreased from 777.8 (95% UI, 391.8; 
1,125.0) to 332.2 (95% UI, 172.9; 511.4) per 100,000 
inhabitants, with percent change of −57.3% (95% UI, 
−65.6; −47.7) (Table 13.2).

•	 The age-standardized CVD mortality rate attributable 
to level 2 dietary risk for the country was 91.0 (95% UI, 
53.4; 124.8) per 100,000 inhabitants in 1990 and 36.3 
(95% UI, 20.6; 52.4) in 2023, with percent change of 
-60.2 (95% UI, -67.6; -52.2), evidencing a statistically 
significant reduction in mortality after adjusting for age 
groups (Table 13.2). 

•	 Chart 13.2 shows the proportional cardiovascular 
mortality attributable to level 2 dietary risk in Brazil 
in 2023, according to sex and age ranges. There is 
superposition of uncertainty intervals according to sex 
and age ranges. In general, men tend to have higher 
proportions, although with superposition of uncertainty 
intervals. The proportions tend to increase as age 
advances, peaking at the age of 45-64 years, when 
the influence of the dietary factors on cardiovascular 
mortality is more marked, especially in the male sex. 

•	 Chart 13.3 shows the time series of CVD mortality 
attributable to level 2 dietary risk in Brazil between 1990 
and 2023, evidencing different evolution patterns of all-
age and age-standardized rates. The age-standardized 
rates show a consistent decline over the period, with little 
oscillations, indicating a reduction in mortality adjusted 
to age range. The all-age rates, however, remain stable 
in the period because of demographic changes, such as 
population aging. 

•	 Analysis of the relationship between the sociodemographic 
index (SDI) and the percent change of age-standardized 
CVD mortality rates attributable to level 2 dietary risks in 
Brazil between 1990 and 2023 (Chart 13.4) has shown 
a consistent reduction in mortality in all FUs. Pearson’s 
correlation was strongly negative (r = –0.826; p < 
0.001), indicating that higher SDI levels in 2023 were 
associated with more marked reductions in mortality 
rates over the period, suggesting direct influence of 
socioeconomic development and social inequalities on 
the mitigation of the dietary risks associated with CVD.

•	 Although all FUs have shown a decline in mortality, the 
magnitude of the reduction varied substantially. The 
FUs with the highest SDI, such as Distrito Federal, Rio 
de Janeiro, Rio Grande do Sul, Santa Catarina, Paraná, 
Minas Gerais, and São Paulo, had reductions frequently 
exceeding 60%. Conversely, the FUs with the lowest 
SDI, mainly in the North and Northeast regions, such 
as Maranhão, Alagoas, Piauí, and Paraíba, had more 
modest reductions, between 30% and 45%. 

•	 Chart 13.5 shows the distribution of age-standardized 
CVD mortality rates attributable to level 2 dietary risk 
stratified by CVD causes in Brazil in 1990 and 2023. In 
2023, as compared to 1990, there was a reduction in 
the rates due to the same CVD causes, whose relative 

areas in the graph are smaller. Ischemic heart disease 
(IHD) remained the major component of total CVD, 
followed by stroke and hypertensive heart disease, while 
the other CVD causes maintain similar proportions to 
those of the previous period, but of smaller magnitudes.

Burden of cardiovascular disease attributable to level 2 
dietary risk 
•	 Table 13.3 shows the number of DALYs, all-age and age-

standardized DALY rates due to CVD attributable to level 
2 dietary risk, and the percent change of rates, for Brazil 
between 1990 and 2023. The age-standardized DALY 
rates showed a statistically significant reduction, from 
2,140.5 (95% UI, 1,323.9; 2,855.3) to 880.1 (95% UI, 
526.6; 1,224.4) per 100,000 inhabitants, with percent 
change of -58.9 (95% UI, -66.4; -51.1). 

•	 Almost all age groups showed a reduction as follows: 
15-49 years, nonsignificant reduction of -39.1 (95% 
UI, -49.1; -23.7); 50-69 years, statistically significant 
reduction of -58.2 (95% UI, -66.2; -49.7); 70+ 
years, nonsignificant reduction with superposition of 
uncertainty intervals.

Impact of the COVID-19 pandemic on food consumption
•	 During the COVID-19 pandemic, there were important 

changes in the food consumption patterns of the 
Brazilian population. Among adults, the consumption 
of vegetables decreased from 37% to 33%. In addition, 
there was an increase to 2 or more days per week in 
the consumption of UPFs, such as frozen meals (from 
10.0% to 14.6%), salty snacks (from 9.5% to 13.2%), 
and chocolates/sweetened biscuits/slices of pie (from 
41.3% to 47.1%).414 Patients with DNC showed a 12.7% 
reduction in the consumption of vegetables and an 
increase in the consumption of frozen meals (53.7%), 
salty snacks (31.2%), and chocolates (12.5%).415

•	 Adolescents showed an increase in the prevalences of 
consumption of vegetables (from 27.34% to 30.5%) and 
unhealthy foods, such as frozen meals (from 13.26% 
to 17.3%), candies, and chocolates (from 48.58% to 
52.51%).389

Impact of dietary risks on cardiovascular health
•	 Ch ron i c  i n f l amma t i on  i s  one  o f  t he  ma jo r 

pathophysiological mechanisms involved in CVD 
emergence and progression. Strategies to stimulate 
the consumption of healthy foods, such as fruits and 
vegetables, seeds, whole grains, and fish that are high in 
omega-3 fatty acids, can reduce systemic inflammatory 
processes and improve cardiovascular health.416

•	 In an ecologic study, Victor et al. have assessed the 
CVD mortality data of 5,558 Brazilian municipalities in 
2016, characterizing the food ‘environments’ according 
to the density of unprocessed foods and UPFs per 
10,000 inhabitants. The municipalities with the lowest 
offer of unprocessed foods had the highest risk for IHD 
mortality in women. Those with higher availability of 
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UPFs showed high risk of death due to CVD, stroke, 
and IHD.79

•	 Nilson et al. have estimated the premature CVD deaths 
attributable to the consumption of UPFs by Brazilian adults 
for 2019. Approximately 22% of premature CVD deaths 
and 33% of premature all-cause deaths were attributable 
to UPFs. Reductions of 20% and 50% in UPF consumption 
could avoid approximately 21% and 52% of premature 
CVD deaths, respectively. Based on a hypothetical intake 
scenario equivalent to the first quintile of ingestion, 
prevention of approximately 81% of those deaths was 
estimated.404

Risk factor and prevention – Dietary risks
•	 Dietary risks are one of the major global risk factors for the 

development of DNCs, such as CVDs. In Brazil, they play an 
important role in the general classification of risks for CVDs, 
being ranked third according to the 2023 GBD study.33

•	 Unhealthy food is a modifiable risk factor for chronic 
disease. However, changing a dietary habit is complex, 
being influenced by socioeconomic, environmental, and 
cultural factors. The study by Jaime et al., using secondary 
data from the 2013 PNS collected from 64,348 households, 
has shown differences in the regular consumption of beans 
and fish, as well as in the recommended consumption of 
fruits and vegetables in the Brazilian macroregions and FUs. 
According to that study, the distribution of those markers 
was influenced by sociodemographic variables, such as 
age, sex, education level, ethnicity, and residence place.417 

•	 The section Cardiovascular disease mortality attributable to 
level 2 dietary risk of this chapter reported more significant 
reductions in CVD mortality attributable to level 2 dietary 
risk in some FUs with higher SDI, while those FUs with 
lower SDI showed less marked reductions. This shows that 
socioeconomic progress is associated with higher ability to 
prevent and manage those risk factors.

•	 The strategic plan to fight NCDs in Brazil for the 2021-2030 
period has reported that, according to 2019 PNS, 77% of the 
Brazilian population does not consume the recommended 
amount of fruits/vegetables, 18% consume UPFs, and 15% 
drink sugar-sweetened beverages. Thus, that plan proposes the 
following: to increase by 30% the recommended consumption 
of fruits and vegetables; to reduce the UPF consumption; and 
to reduce by 30% the regular consumption of sweetened 
beverages in Brazil by 2030.418 

Future directions
•	 Analysis of 2023 GBD data33 has shown a reduction in CVD 

mortality attributable to level 2 dietary risks from 1990 to 
2023. However, inequalities by region and sex persist, with 
the highest burden concentrated in the Northeast region 

and Northern states. In addition, the impact of dietary 
risks on women and men differed over the course of their 
lives, and there was a non-homogeneous reduction among 
different CVD subgroups.

•	 These findings reinforce the need for public policies aimed 
at equity, with specific interventions according to region, 
sex, and age group. The persistence of limiting factors, 
such as increased consumption of UPFs in past decades407 
and inequalities in access to adequate food, has evidenced 
the importance of integrated strategies to promote health 
and primary healthcare strengthening, especially in more 
vulnerable regions.

•	 Despite the Brazilian relevant scientific production on foods 
and cardiometabolic factors, important knowledge gaps in 
the specific contribution of dietary risks to CVD emergence, 
progression, and prognosis persist in the Brazilian context. 
These gaps are particularly evidenced when social inequalities, 
regional dietary patterns, biological mechanisms, and 
assessment of public policies are considered.

•	 The evidence available is mainly based on cross-sectional 
studies or ecological analyses, and longitudinal studies 
with clinical cardiovascular outcomes are scarce. Brazilian 
cohorts with detailed dietary assessment could enhance 
the prospective comprehension of the association between 
dietary patterns and cardiovascular events.

•	 Another relevant aspect refers to the Brazilian socioeconomic 
and regional heterogeneity. Inequalities in access to healthy 
foods, differences in sex, ethnicity, income, education 
level, and access to health services,419 in addition to the 
urban/rural context significantly modulate the relationship 
between food and CVD. Furthermore, regarding secondary 
prevention, despite the existence of Brazilian dietary 
guidelines, there is limited evidence on the impact of 
the adhesion to such recommendations on the long-term 
clinical outcomes, mainly in the Brazilian health system.

•	 It is worth noting the importance of the approval, in 2024, 
of the Brazilian Tax Reform that established selective taxes 
for harmful products to health (alcohol, tobacco, and soft 
drinks). However, this advance has been threatened during 
the regulation of the tax rates, because a provision was 
inserted into the Complementary Bill nº 108/2024 to impose 
a maximum tax rate of only 2% on sugar-sweetened beverages. 
The civil society and government mobilization has succeeded 
in reversing this maneuver and removing the provision.420 
The international literature has shown that only tax rates of 
at least 20% of the final retail price, as recommended by the 
World Health Organization, can induce substantial changes 
in consumption patterns.421 Thus, it is important to approve 
that the minimum taxation of soft drinks should be 20% to 
discourage consumption and support the goals of stability for 
adult obesity prevalence and of a 30% reduction in NCDs.420
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Table 13.1 – Number of deaths and age-standardized mortality rates due to cardiovascular diseases attributable to level 2 dietary 
risks, according to sex, in Brazil, regions, and Federative Units, in 1990 and 2023, and percent changes of the rates in the period. 

Sex/Location
1990 2023

Percent changes (95% UI)
Number (95% UI) Mort. rate (95% 

UI) Number (95% UI) Mort. rate 
(95% UI)

Men

Brazil
42.654,9 (25.272,2; 

57.228,7)
110,0 (63,2; 

150,5)
55.371,6 (31.096,0; 

78.827,2)
48,2 (27,0; 

69,0)
-56,1 (-64,9; -46,7)

North region
1.589,5 (923,7; 

2.181,2)
89,8 (48,1; 

125,5)
3.646,4 (2.066,1; 

5.153,7)
50,0 (27,7; 

71,6)
-44,3 (-54,7; -32,1)

Acre 70,8 (40,6; 97,5)
86,2 (46,9; 

121,4)
159,4 (83,3; 224,2)

48,6 (25,1; 
69,1)

-43,6 (-55,7; -27,4)

Amapá 37,1 (20,4; 50,2)
91,3 (47,2; 

127,9)
127,8 (73,5; 185,3)

49,0 (27,1; 
73,2)

-46,3 (-58,3; -32,0)

Amazonas 259,7 (145,9; 365,1)
78,2 (41,8; 

111,9)
641,4 (367,2; 951,4)

45,5 (25,1; 
68,7)

-41,8 (-54,0; -25,8)

Pará
835,7 (470,5; 

1.158,1)
90,9 (47,9; 

128,5)
1.766,0 (982,6; 

2.548,2)
50,4 (27,5; 

73,9)
-44,5 (-56,3; -29,7)

Rondônia 208,6 (130,2; 282,3)
113,2 (64,3; 

158,6)
405,7 (229,3; 570,4)

51,6 (28,9; 
73,7)

-54,5 (-63,1; -41,9)

Roraima 28,7 (17,6; 39,2)
98,1 (53,2; 

139,7)
115,0 (65,0; 160,4)

55,2 (31,1; 
78,4)

-43,7 (-56,5; -28,7)

Tocantins 148,8 (85,3; 204,2)
102,0 (53,2; 

144,8)
431,1 (251,5; 596,1)

54,6 (31,7; 
76,0)

-46,4 (-57,7; -33,8)

Northeast 
region

9.835,2 (5.525,1; 
13.701,8)

87,9 (48,0; 
123,5)

15.441,8 (8.571,8; 
21.527,7)

52,2 (28,8; 
73,3)

-40,6 (-51,4; -27,7)

Alagoas 568,2 (325,5; 808,7)
93,1 (52,7; 

135,6)
1.012,2 (560,3; 

1.429,9)
67,5 (36,8; 

97,0)
-27,5 (-44,2; -9,0)

Bahia
2.256,0 (1.364,9; 

3.145,1)
75,7 (44,2; 

107,5)
3.505,6 (1.906,6; 

4.975,4)
42,8 (23,1; 

60,9)
-43,4 (-54,5; -30,5)

Ceará
1.128,4 (596,4; 

1.612,4)
65,5 (34,1; 93,9)

2.258,7 (1.219,1; 
3.183,7)

46,2 (24,8; 
65,6)

-29,4 (-43,9; -12,7)

Maranhão
1.405,8 (728,3; 

1.951,4)
118,7 (59,4; 

167,5)
2.124,4 (1.193,3; 

2.934,1)
67,1 (37,4; 

93,1)
-43,5 (-55,2; -29,5)

Paraíba
790,4 (412,8; 

1.116,4)
77,8 (40,8; 

110,3)
1.227,7 (660,7; 

1.683,6)
54,9 (29,6; 

75,3)
-29,4 (-44,1; -11,4)

Pernambuco
2.177,1 (1.276,0; 

3.055,0)
112,3 (63,7; 

159,0)
2.699,3 (1.530,2; 

3.788,2)
57,3 (32,2; 

81,0)
-49,0 (-58,9; -37,3)

Piauí 630,4 (345,7; 869,0)
97,3 (52,0; 

135,3)
1.083,1 (589,9; 

1.534,2)
57,9 (31,6; 

82,1)
-40,5 (-52,2; -25,1)

Rio Grande do 
Norte

589,0 (325,3; 819,0)
83,0 (45,3; 

115,6)
1.052,0 (588,4; 

1.478,9)
56,2 (31,3; 

79,6)
-32,3 (-46,6; -17,0)

Sergipe 290,0 (155,3; 421,8)
79,3 (41,1; 

115,1)
478,8 (265,7; 716,9)

44,1 (24,1; 
66,6)

-44,3 (-56,8; -27,4)

Southeast 
region

22.164,1 (13.301,0; 
29.981,5)

126,3 (73,0; 
173,3)

24.704,6 (13.749,3; 
35.135,0)

47,9 (26,6; 
68,6)

-62,1 (-70,3; -52,8)

Espírito Santo 694,8 (403,2; 972,9)
105,9 (58,7; 

149,9)
1.074,1 (641,2; 

1.547,2)
47,7 (28,3; 

68,8)
-54,9 (-64,5; -43,6)
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Minas Gerais
4.595,5 (2.762,9; 

6.423,8)
106,7 (61,6; 

149,5)
4.987,1 (2.758,0; 

7.408,6)
37,8 (21,0; 

56,2)
-64,5 (-72,4; -55,3)

Rio de Janeiro
6.157,0 (3.682,8; 

8.304,8)
154,5 (89,3; 

210,8)
5.327,9 (3.047,0; 

7.641,6)
54,0 (31,0; 

77,6)
-65,0 (-72,9; -56,7)

São Paulo
10.716,8 (6.455,4; 

14.451,6)
125,2 (72,8; 

171,6)
13.315,5 (7.299,2; 

18.597,3)
50,7 (27,5; 

71,4)
-59,5 (-68,2; -50,2)

South region
7.099,9 (4.082,7; 

9.636,5)
117,5 (65,1; 

161,3)
7.628,3 (4.193,7; 

11.091,3)
42,5 (23,4; 

62,8)
-63,8 (-72,1; -55,3)

Paraná
2.636,2 (1.532,0; 

3.633,5)
119,9 (67,6; 

167,7)
2.872,1 (1.563,4; 

4.226,1)
43,1 (23,4; 

64,6)
-64,0 (-72,0; -54,7)

Rio Grande do 
Sul

3.288,5 (1.887,1; 
4.438,7)

119,8 (65,4; 
165,7)

3.028,0 (1.634,2; 
4.492,1)

42,3 (23,0; 
63,1)

-64,7 (-72,8; -56,2)

Santa Catarina
1.175,2 (655,9; 

1.617,8)
107,7 (58,1; 

151,6)
1.728,2 (988,6; 

2.536,6)
42,0 (24,1; 

63,1)
-61,0 (-69,5; -51,4)

West-Central 
region

1.966,2 (1.159,7; 
2.706,8)

96,4 (54,5; 
134,6)

3.950,5 (2.269,7; 
5.671,1)

47,8 (27,1; 
69,6)

-50,4 (-60,3; -39,7)

Distrito Federal 253,5 (159,5; 349,8)
101,1 (59,7; 

143,3)
408,8 (244,1; 615,0)

31,8 (18,4; 
48,8)

-68,6 (-76,0; -60,5)

Goiás
892,7 (507,8; 

1.252,7)
92,9 (50,6; 

131,3)
1.799,4 (1.008,3; 

2.542,1)
48,2 (26,7; 

68,8)
-48,1 (-59,0; -35,1)

Mato Grosso 361,1 (213,2; 505,2)
91,6 (49,3; 

131,2)
880,3 (499,9; 

1.234,2)
50,5 (28,5; 

72,4)
-44,8 (-55,5; -31,0)

Mato Grosso 
do Sul

458,8 (273,7; 633,8)
107,1 (61,1; 

149,6)
862,0 (494,6; 

1.254,8)
58,3 (33,3; 

85,0)
-45,6 (-58,0; -33,9)

Women

Brazil
31.039,4 (18.446,8; 

42.238,3)
74,0 (42,5; 

101,8)
39.187,0 (22.596,2; 

57.976,3)
26,4 (15,3; 

39,0)
-64,3 (-70,6; -57,3)

North region
1.065,5 (605,0; 

1.482,9)
64,6 (35,0; 91,0)

2.160,1 (1.212,2; 
3.125,4)

27,8 (15,2; 
40,5)

-57,0 (-64,0; -48,1)

Acre 41,5 (24,3; 59,0) 64,6 (35,7; 92,3) 96,1 (55,5; 138,6)
27,9 (15,8; 

41,2)
-56,7 (-65,6; -46,7)

Amapá 24,0 (13,0; 34,3) 47,5 (25,3; 68,6) 69,4 (39,0; 107,6)
24,9 (13,2; 

39,0)
-47,6 (-60,5; -33,2)

Amazonas 181,5 (107,1; 263,2) 58,8 (32,7; 86,0) 378,0 (223,3; 571,2)
24,5 (14,0; 

36,8)
-58,3 (-67,0; -48,6)

Pará 603,7 (336,9; 848,0) 65,0 (34,5; 92,4)
1.065,8 (569,9; 

1.578,2)
27,6 (14,4; 

41,3)
-57,4 (-64,9; -48,4)

Rondônia 108,0 (67,2; 148,9)
89,9 (52,1; 

126,1)
235,4 (134,7; 335,8)

30,8 (17,4; 
44,7)

-65,7 (-72,3; -58,7)

Roraima 13,6 (8,3; 19,2) 68,5 (40,2; 96,8) 55,4 (33,1; 77,1)
30,3 (17,6; 

43,2)
-55,8 (-64,7; -43,9)

Tocantins 93,1 (56,7; 129,3)
74,8 (44,4; 

105,2)
260,1 (154,4; 357,0)

32,7 (19,2; 
45,3)

-56,2 (-65,7; -44,7)

Northeast 
region

7.513,7 (4.298,8; 
10.568,5)

60,9 (34,1; 86,9)
11.473,9 (6.616,5; 

16.342,7)
30,0 (17,4; 

42,5)
-50,8 (-60,1; -40,2)

Alagoas 465,4 (264,4; 654,6)
70,5 (38,9; 

100,8)
775,1 (440,1; 

1.097,6)
40,3 (22,8; 

57,0)
-42,9 (-55,1; -27,4)

Bahia
1.862,1 (1.061,7; 

2.675,1)
55,1 (30,7; 79,7)

2.761,3 (1.589,8; 
4.052,3)

26,5 (15,5; 
38,8)

-51,9 (-61,5; -41,0)
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Ceará
948,7 (531,9; 

1.371,2)
49,3 (27,5; 71,8)

1.643,6 (891,8; 
2.388,7)

25,7 (14,1; 
37,3)

-47,9 (-59,0; -35,6)

Maranhão 617,9 (344,8; 874,9) 54,3 (29,3; 77,7)
1.430,8 (824,8; 

1.990,4)
38,3 (21,9; 

53,4)
-29,6 (-45,7; -7,4)

Paraíba 697,1 (401,8; 989,9) 63,3 (36,8; 90,7)
940,7 (549,4; 

1.322,4)
30,7 (17,9; 

42,7)
-51,5 (-60,5; -39,7)

Pernambuco
1.877,5 (1.085,5; 

2.624,9)
83,8 (47,4; 

118,3)
2.041,1 (1.169,5; 

2.886,0)
31,8 (18,3; 

44,9)
-62,1 (-69,0; -54,4)

Piauí 387,3 (233,2; 553,7) 58,3 (34,5; 84,8)
790,6 (450,6; 

1.118,1)
33,9 (19,4; 

47,6)
-41,9 (-54,5; -25,7)

Rio Grande do 
Norte

417,5 (218,9; 579,9) 52,5 (27,2; 73,5)
744,2 (408,1; 

1.047,6)
29,7 (16,4; 

41,5)
-43,3 (-54,0; -27,0)

Sergipe 240,4 (132,2; 347,6) 59,7 (32,0; 87,6) 346,6 (201,9; 517,4)
24,2 (14,0; 

36,2)
-59,4 (-68,1; -47,8)

Southeast 
region

15.964,4 (9.726,7; 
21.570,9)

81,8 (47,7; 
112,2)

17.413,2 (9.628,8; 
26.170,9)

25,2 (14,1; 
37,7)

-69,2 (-75,2; -62,4)

Espírito Santo 483,3 (279,7; 685,9)
72,2 (40,1; 

104,9)
719,6 (431,8; 

1.045,6)
25,4 (15,3; 

36,7)
-64,8 (-71,8; -55,6)

Minas Gerais
3.421,4 (2.078,3; 

4.737,4)
74,0 (43,1; 

102,9)
3.613,2 (2.007,2; 

5.528,8)
21,5 (12,1; 

32,9)
-70,9 (-76,4; -64,0)

Rio de Janeiro
4.728,9 (2.792,1; 

6.438,5)
96,0 (55,0; 

133,3)
3.996,6 (2.210,9; 

6.141,0)
28,2 (16,0; 

42,6)
-70,7 (-76,5; -63,9)

São Paulo
7.330,8 (4.580,8; 

9.794,6)
79,3 (47,0; 

108,0)
9.083,8 (5.063,4; 

13.488,9)
25,7 (14,5; 

38,0)
-67,6 (-73,8; -59,9)

South region
5.254,9 (3.087,5; 

7.298,2)
80,7 (45,2; 

114,6)
5.661,1 (3.167,9; 

8.586,6)
24,2 (13,6; 

36,6)
-70,1 (-75,3; -62,8)

Paraná
1.877,9 (1.131,8; 

2.585,3)
88,1 (50,2; 

124,0)
1.978,6 (1.123,2; 

2.970,5)
23,7 (13,4; 

35,6)
-73,1 (-78,3; -66,4)

Rio Grande do 
Sul

2.508,8 (1.449,6; 
3.535,5)

77,9 (43,3; 
110,9)

2.468,6 (1.397,5; 
3.744,9)

24,7 (14,0; 
37,2)

-68,3 (-73,4; -60,2)

Santa Catarina
868,2 (503,5; 

1.212,2)
75,3 (41,3; 

106,9)
1.213,9 (682,3; 

1.806,2)
23,8 (13,3; 

35,5)
-68,4 (-74,4; -60,0)

West-Central 
region

1.240,8 (754,4; 
1.705,1)

68,8 (38,8; 96,4)
2.478,6 (1.493,1; 

3.631,1)
26,3 (15,6; 

38,6)
-61,8 (-68,6; -53,4)

Distrito Federal 183,5 (119,7; 248,3) 66,0 (39,7; 91,3) 274,6 (161,4; 425,8) 16,1 (9,2; 25,2) -75,6 (-81,1; -68,8)

Goiás 570,1 (341,4; 792,6) 66,7 (36,7; 95,2)
1.127,2 (664,6; 

1.657,0)
26,7 (15,5; 

39,2)
-60,0 (-67,2; -50,4)

Mato Grosso 203,1 (119,6; 280,2) 67,5 (36,8; 94,0) 507,9 (315,7; 732,6)
28,9 (17,4; 

42,0)
-57,2 (-65,7; -45,6)

Mato Grosso 
do Sul

284,1 (171,2; 398,7)
77,3 (43,6; 

109,9)
568,8 (322,8; 827,1)

33,4 (18,9; 
48,8)

-56,8 (-65,4; -46,0)

Both sexes

Brazil
73.694,2 (44.721,7; 

98.516,8)
91,0 (53,4; 

124,8)
94.558,6 (53.842,3; 

136.752,3)
36,3 (20,6; 

52,4)
-60,2 (-67,6; -52,2)

North region
2.655,0 (1.554,4; 

3.677,9)
77,4 (42,7; 

109,2)
5.806,5 (3.268,1; 

8.394,5)
38,5 (21,2; 

56,6)
-50,3 (-58,8; -40,3)

Acre 112,4 (65,8; 156,2)
76,5 (42,4; 

107,8)
255,5 (139,7; 358,5)

37,9 (20,3; 
54,2)

-50,5 (-59,7; -40,2)
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Amapá 61,2 (34,2; 84,2) 65,9 (35,1; 92,6) 197,2 (111,9; 293,4)
36,4 (20,0; 

54,7)
-44,7 (-57,3; -32,2)

Amazonas 441,2 (258,3; 621,9) 68,7 (38,2; 98,4)
1.019,4 (577,7; 

1.515,6)
34,4 (19,0; 

51,7)
-49,8 (-59,6; -38,1)

Pará
1.439,5 (819,3; 

2.003,7)
77,8 (42,3; 

110,8)
2.831,8 (1.543,3; 

4.119,1)
38,5 (20,6; 

56,7)
-50,5 (-59,8; -39,1)

Rondônia 316,6 (198,3; 425,9)
103,7 (59,5; 

144,5)
641,1 (375,8; 896,5)

41,1 (23,7; 
58,5)

-60,4 (-66,8; -51,9)

Roraima 42,3 (26,1; 57,1)
84,8 (48,0; 

118,2)
170,3 (101,7; 230,4)

42,6 (25,0; 
59,5)

-49,8 (-60,7; -39,5)

Tocantins 242,0 (140,1; 333,7)
88,3 (48,3; 

124,9)
691,2 (407,2; 963,6)

43,6 (25,5; 
60,9)

-50,6 (-60,0; -40,8)

Northeast 
region

17.348,9 (9.905,6; 
23.964,5)

73,6 (41,2; 
102,9)

26.915,8 (15.464,8; 
38.211,1)

40,0 (23,0; 
56,9)

-45,6 (-56,1; -35,3)

Alagoas
1.033,5 (600,4; 

1.480,1)
81,2 (46,0; 

117,1)
1.787,3 (1.038,0; 

2.525,5)
52,3 (30,1; 

74,4)
-35,6 (-48,9; -21,9)

Bahia
4.118,1 (2.470,6; 

5.735,0)
64,8 (37,8; 91,8)

6.267,0 (3.613,8; 
9.118,0)

34,0 (19,6; 
49,2)

-47,5 (-57,7; -36,5)

Ceará
2.077,0 (1.128,4; 

2.956,0)
56,9 (30,5; 82,0)

3.902,3 (2.116,4; 
5.590,2)

35,0 (19,1; 
49,9)

-38,6 (-50,7; -26,3)

Maranhão
2.023,7 (1.077,5; 

2.774,2)
85,8 (44,2; 

119,5)
3.555,2 (2.049,6; 

4.918,3)
51,4 (29,4; 

71,6)
-40,1 (-52,2; -27,4)

Paraíba
1.487,4 (809,8; 

2.070,1)
70,0 (38,1; 98,6)

2.168,4 (1.228,7; 
3.032,4)

41,4 (23,4; 
57,9)

-40,8 (-51,6; -29,2)

Pernambuco
4.054,6 (2.364,9; 

5.659,2)
96,9 (55,0; 

136,7)
4.740,4 (2.748,9; 

6.640,7)
42,9 (24,8; 

60,3)
-55,8 (-64,0; -46,9)

Piauí
1.017,7 (587,6; 

1.392,0)
77,2 (43,8; 

106,6)
1.873,7 (1.073,9; 

2.593,4)
45,0 (25,8; 

62,2)
-41,7 (-51,7; -29,1)

Rio Grande do 
Norte

1.006,5 (551,2; 
1.382,5)

66,7 (36,0; 92,0)
1.796,1 (1.005,3; 

2.497,5)
41,6 (23,3; 

57,6)
-37,6 (-49,5; -25,0)

Sergipe 530,4 (285,6; 771,8)
68,7 (36,1; 

100,9)
825,4 (471,8; 

1.214,0)
33,0 (18,6; 

48,7)
-52,0 (-62,2; -39,8)

Southeast 
region

38.128,5 (23.514,1; 
50.843,4)

102,4 (61,4; 
139,0)

42.117,9 (23.532,2; 
61.880,3)

35,3 (19,8; 
51,9)

-65,5 (-72,2; -57,7)

Espírito Santo
1.178,1 (688,4; 

1.623,8)
88,5 (50,5; 

124,3)
1.793,7 (1.087,8; 

2.588,4)
35,5 (21,5; 

51,3)
-59,9 (-67,4; -51,2)

Minas Gerais
8.016,9 (4.887,1; 

11.001,7)
89,6 (53,0; 

122,8)
8.600,3 (4.732,6; 

12.953,8)
29,1 (16,1; 

43,7)
-67,5 (-73,8; -60,0)

Rio de Janeiro
10.885,9 (6.621,0; 

14.654,0)
121,8 (72,5; 

164,9)
9.324,5 (5.261,4; 

13.767,7)
39,2 (22,3; 

57,9)
-67,8 (-73,9; -60,5)

São Paulo
18.047,6 (11.244,9; 

23.933,7)
100,5 (61,0; 

136,3)
22.399,3 (12.384,5; 

32.101,6)
36,8 (20,4; 

52,8)
-63,4 (-70,5; -55,4)

South region
12.354,8 (7.397,8; 

16.764,0)
98,1 (55,8; 

136,3)
13.289,5 (7.461,4; 

19.979,9)
32,5 (18,3; 

49,0)
-66,9 (-73,3; -59,2)

Paraná
4.514,1 (2.745,8; 

6.181,7)
103,7 (60,3; 

145,6)
4.850,7 (2.726,5; 

7.280,6)
32,5 (18,3; 

49,1)
-68,7 (-74,9; -61,3)

Rio Grande do 
Sul

5.797,3 (3.399,2; 
7.848,9)

97,0 (54,4; 
134,6)

5.496,6 (3.042,3; 
8.245,3)

32,7 (18,3; 
48,9)

-66,3 (-73,2; -58,7)
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Santa Catarina
2.043,4 (1.181,5; 

2.793,6)
90,7 (50,9; 

126,0)
2.942,2 (1.684,1; 

4.395,9)
32,1 (18,3; 

48,4)
-64,5 (-72,0; -56,1)

West-Central 
region

3.206,9 (1.931,1; 
4.338,3)

82,9 (47,6; 
113,9)

6.429,0 (3.767,8; 
9.358,7)

36,3 (21,1; 
53,5)

-56,2 (-64,3; -46,8)

Distrito Federal 437,0 (280,2; 586,8)
81,0 (49,8; 

112,7)
683,4 (404,8; 

1.047,1)
22,8 (13,2; 

35,3)
-71,9 (-77,7; -65,6)

Goiás
1.462,8 (852,9; 

1.998,2)
80,0 (45,1; 

112,2)
2.926,6 (1.685,9; 

4.246,4)
36,7 (20,9; 

53,8)
-54,1 (-62,6; -43,7)

Mato Grosso 564,2 (334,4; 783,7)
80,7 (43,8; 

113,6)
1.388,2 (824,1; 

1.937,9)
39,5 (23,2; 

56,4)
-51,1 (-60,8; -40,2)

Mato Grosso 
do Sul

742,9 (444,3; 
1.012,0)

92,8 (53,5; 
128,9)

1.430,8 (836,0; 
2.105,4)

45,1 (26,3; 
66,4)

-51,4 (-60,7; -40,6)

Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 13.2 – Number of deaths, all-age and age-standardized cardiovascular disease mortality rates attributable to dietary risks, 
stratified by age groups in Brazil, in 1990 and 2023, and percent changes of the rates in the period

Age group Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rates (95% UI) Number (95% UI) Rates (95% UI)

15-49 years Brazil
10,608.4 (7,511.5; 

14,106.8)
13.8 (9.8; 18.4)

9,535.8 (7,131.8; 
12,071.6)

8.7 (6.5; 11.0) -37.1 (-47.6; -20.1)

50-69 years Brazil
29,836.5 
(18,216.5; 
39,211.8)

189.6 (115.7; 
249.1)

34,645.9 
(19,735.1; 
48,523.3)

79.3 (45.2; 111.1) -58.2 (-66.1; -49.4)

70+ years Brazil
33,249.4 
(16,750.9; 
48,092.9)

777.8 (391.8; 
1.125.0)

50,376.9 
(26,213.2; 
77,542.0)

332.2 (172.9; 
511.4)

-57.3 (-65.6; -47.7)

All ages Brazil
73,694.2 
(44,721.7; 
98,516.8)

49.3 (29.9; 66.0)
94,558.6 
(53,842.3; 
136,752.3)

44.6 (25.4; 64.5) -9.7 (-27.1; 9.4)

Age-
standardized

Brazil NA 91.0 (53.4; 124.8) NA 36.3 (20.6; 52.4) -60.2 (-67.6; -52.2)

Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33

Table 13.3 – Number of DALYs, all-age and age-standardized DALY rates due to cardiovascular diseases attributable to level 2 
dietary risks, in Brazil, in 1990 and 2023, and percent changes of the rates in the period

Age group Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rates (95% UI) Number (95% UI) Rates (95% UI)

DALYs

15-49 years Brazil
555,461.1 
(400,041.7; 
739,007.5)

722.8 (520.5; 
961.6)

483,609.5 
(358,473.8; 
614,506.6)

440.1 (326.2; 
559.2)

-39.1 (-49.1; -23.7)

50-69 years Brazil
944,672.0 
(579,018.1; 
1,242,832.5)

6,001.5 (3,678.5; 
7,895.7)

1,094,716.5 
(624,429.2; 
1,526,439.8)

2,506.4 (1,429.6; 
3,494.8)

-58.2 (-66.2; -49.7)

70+ years Brazil
511,673.4 
(259,649.3; 
742,135.4)

11,968.9 (6,073.6; 
17,359.8)

743,275.6 
(385,136.8; 
1,135,139.0)

4,902.0 (2,540.0; 
7,486.4)

-59.0 (-67.4; -49.9)

All ages Brazil
2,011,806.4 
(1,268,717.6; 
2,691,489.2)

1,347.2 (849.6; 
1,802.4)

2,321,601.5 
(1,382,941.2; 
3,233,547.2)

1,094.7 (652.1; 
1,524.7)

-18.7 (-34.5; -2.1)

Age-
standardized

Brazil NA
2,140.5 (1,323.9; 

2,855.3)
NA

880.1 (526.6; 
1,224.4)

-58.9 (-66.4; -51.1)

Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 13.1 – Age-standardized cardiovascular disease mortality rates attributable to risk factors, in Brazil, in 1990 and 2023. Source: Data 
derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 13.2 – Proportional cardiovascular disease mortality attributable to level 2 dietary risks, according to sex and age groups, in Brazil in 
2023. Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 13.3 – All-age and age-standardized cardiovascular disease mortality rates attributable to level 2 dietary risk, in Brazil, from 1990 to 
2023. Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33

Chart 13.4 – Correlation between the 2023 sociodemographic index (SDI) and the percent change of age-standardized cardiovascular disease 
mortality rates attributable to level 2 dietary risk, from 1990 to 2023. Source: Data derived from 2023 Global Burden of Disease Study, Institute 
for Health Metrics and Evaluation, University of Washington.33
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Chart 13.5 – Age-standardized cardiovascular disease mortality rates attributable to level 2 dietary risk, stratified by causes in Brazil in 1990 and 
2023. Source: Data derived from 2023 Global Burden of Disease Study, Institute for Health Metrics and Evaluation, University of Washington.33

0 25 60 75

2023

1990

Ye
ar

Age-standardized mortality rate

Dietary risks

Lower extremity peripheral arterial disease Aortic aneurysm Stroke

Atrial fibrillation and flutter Hypertensive heart disease Ischemic heart disease

305



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

CHAPTER 14 – CONGENITAL 
MALFORMATIONS OF THE CIRCULATORY 
SYSTEM AND PEDIATRICS

See Tables 14.1 through 14.3 and Charts 14.1 through 14.5.

Abbreviations used in chapter 14

CM Congenital Malformation

CMCS
Congenital Malformations of the Circulatory 
System 

DALYs Disability-Adjusted Life-Years

ICD-10
International Statistical Classification of Diseases 
and Related Health Problems, 10th Revision

MRt Mortality Rate 

SDI Sociodemographic Index

SIH/SUS
Inpatient Information System of the Brazilian 
Unified Health System (in Portuguese, Sistema 
de Informação Hospitalar do SUS)

Introduction
•	 Congenital malformations of the circulatory system (CMCSs) 

are structural or functional abnormalities of the heart and 
great vessels present at birth, resulting from abnormal 
embryonic development.422,423 Their incidence and 
prevalence vary according to the country and geographic 
region, because they depend on individual factors, such 
as maternal health,423 exposure to teratogenic agents and 
genetic mutations,424,425 as well as on social factors, such 
as socioeconomic development, population access to 
health services,423 human resources, and diagnostic and 
therapeutic capacity for CMCS.424,426

•	 Congenital malformations (CMs) have been the second 
cause of death of children under 1 year of age in middle- 
and high-income countries since the 1980s.426,427 In Brazil, 
there were 58,788 deaths of individuals under 20 years in 
2023. Of such deaths, 54.46% occurred in children under 
1 year of age, corresponding to a mortality rate (MRt) of 
1.261 per 100,000 live births. In children under 1 year of 
age, the leading causes of death were the perinatal ones 
(those occurring in the first 28 days of extrauterine life), 
followed by CMs, and respiratory diseases. Of the CMs, 
CMCSs accounted for 50% of the deaths.34 In the post-
neonatal age group (28-364 days of life), CMCSs were the 
leading cause of death, corresponding to a MRt of 119.40 
per 100,000 live births.34

•	 Congenital malformations of the circulatory system are 
important not only as causes of death in childhood and 
adolescence, but also as causes of morbidity and burden 
of disease in adulthood. With the advancements in surgical 
and therapeutic techniques in recent years, allowing longer 
survival beyond the perinatal period and early childhood, 
the prevalence of chronic cardiovascular conditions 

associated or aggravated by CMCSs has increased in 
childhood and adulthood.428-430 In addition, patients with 
congenital heart diseases, even the repaired ones, have 
worse prognosis regarding physical performance and 
shorter longevity as compared to healthy individuals of 
the same age.429-431 In a metanalysis including 30 articles, 
Vanreusel et al. have shown that the pathophysiological 
changes of the microvascular dysfunction present in 
heart failure of other etiologies is similar to those of the 
microvascular dysfunction found in congenital heart 
diseases.432 In patients undergoing Fontan surgery, for 
example, post-procedure right ventricular remodeling can 
lead to ventricular failure with progressive ejection fraction 
reduction.423,433-435

Incidence
•	 The incidence of CMCSs can be influenced by the already 

mentioned diagnostic capacity and risk factors. 
•	 According to the GBD Study 2017, the estimated global 

incidence of CMCS was 20 to 1000 live births.423 
•	 That incidence of CMCS has gradually risen in children 

under 1 year of age over the past decades, probably due 
to improvement in diagnostic processes.436 Better detection 
has been noted in cases of small ventricular and/or atrial 
septal defects, patent foramen ovale and patent ductus 
arteriosus, which are pathological conditions of high 
morbidity and mortality if not identified.423,431,432 Patients 
whose CMCSs are early identified and who receive the 
necessary support can progress with spontaneous closure 
of the defect,436 as observed in ventricular septal defects, 
whose annual rate of spontaneous closure is 20-25%.437 

•	 In Brazil, studies have shown incidences varying according 
to the patient’s age group. In Brazil, the CMCS incidence 
rate per 100,000 inhabitants in 1990 was 37.23 (95% 
UI 27.16; 54.08) in both sexes combined and all ages, 
being higher in the male than in the female sex [42.81 
(95% UI 30.32; 63.33) and 31.78 (95% UI 23.95; 44.58), 
respectively]. That rate dropped in 2023 [23.13/100,000 
inhabitants (95% UI 16.72; 34.28)], remaining higher in 
the male than in the female sex [26.63/100,000 inhabitants 
(95% UI 18.68; 39.96) and 19.81/100,000 inhabitants 
(95% UI 14.83; 28.08), respectively]. In Brazil, the 
incidence rate varied 0.04-0.06 from 1990 to 2023. 

•	 In a Swedish population study assessing all live-born 
infants with CMCS from 1970 to 2017 (total of 67,814), 
the incidence of ventricular and atrial septal defects was 
52.7%, with the largest increase over time observed for 
mild structural defects. There was a reduction in surgical 
interventions for such defects from 40.7% in 1970 to 
below 15% after 2014. At the same time, however, 
surgical interventions for complex congenital heart diseases 
increased from 57.1% to 76.8%.436 

•	 A decreasing gradient in CMCS incidence rates was 
observed from the least developed to the most developed 
geographic regions in both 1990 and 2023, with male sex 
predominance maintained.

•	 In 1990, in the Northeast region and both sexes combined, 
the incidence rate was 47.88/100,000 inhabitants (95% UI 
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35.73; 67.54), being higher in the male than in the female 
sex [56.07/100,000 inhabitants (95% UI 40.73; 79.13) 
and 40.04/100,000 inhabitants (95% UI 30.50; 55.46), 
respectively]. In the North region, the incidence rate was 
42.21/100,000 inhabitants (95% UI 30.41; 62.42) in both 
sexes combined, being higher in the male than in the 
female sex [47.85/100,000 inhabitants (95% UI 33.28; 
72.52) and 36.40 (95% UI 27.42; 52.09), respectively]. 
In the West-Central region, in 1990, the incidence rate 
was 40.54/100,000 inhabitants (95% UI 30.08; 57.14) 
in both sexes combined, being higher in the male than 
in the female sex [45.70/100,000 inhabitants (95% UI 
32.96; 67.49) and 35.34/100,000 inhabitants (95% UI 
26.89; 47.36), respectively]. In the Southeast region, in 
1990, the incidence rate was 31.21/100,000 inhabitants 
(95% UI 21.96; 46.64) in both sexes combined, being 
higher in the male than in the female sex [35.97/100,000 
inhabitants (95% UI 24.70; 55.53) and 26.56/100,000 
inhabitants (95% UI 19.55; 37.97), respectively]. 

•	 The lowest incidence rate in 1990 was observed in the 
South region, 30.26/100,000 inhabitants (95% UI 21.55; 
43.86) in both sexes combined, being higher in the male 
than in the female sex [33.46/100,000 inhabitants (95% 
UI 23.34; 50.13) and 27.09/100,000 inhabitants (95% 
UI 19.71; 38.46), respectively].

•	 That same ranking was observed in 2023, whose 
incidence rates as compared to those in 1990 showed 
a reduction when considering all ages. In 2023, in the 
Northeast region and both sexes combined, the incidence 
rate was 32.84/100,000 inhabitants (95% UI 24.18; 
47.97), being higher in the male than in the female 
sex [38.14/100,000 inhabitants (95% UI 27.25; 57.98) 
and 27.86/100,000 inhabitants (95% UI 21.05; 39.21), 
respectively]. In the North region, the incidence rate was 
27.64/100,000 inhabitants (95% UI 19.97; 40.79) in both 
sexes combined, being higher in the male than in the 
female sex [30.91/100,000 inhabitants (95% UI 21.99; 
45.47) and 24.39 (95% UI 18.01; 34.57), respectively]. 
In 2023, the incidence rate in the West-Central region 
was 22.53/100,000 inhabitants (95% UI 16.76; 32.89) 
in both sexes combined, being higher in the male than 
in the female sex [25.24/100,000 inhabitants (95% UI 
18.14; 38.32) and 19.91/100,000 inhabitants (95% UI 
15.15; 27.51), respectively]. In the Southeast region, the 
incidence rate was 17.94/100,000 inhabitants (95% UI 
12.67; 26.24) in both sexes combined, being higher in the 
male than in the female sex [20.88/100,000 inhabitants 
(95% UI 14.36; 30.87) and 15.20/100,000 inhabitants 
(95% UI 11.05; 22.03), respectively]. 

•	 The lowest incidence rates in 2023 were again observed 
in the South region, 17.39/100,000 inhabitants (95% UI 
12.53; 25.62) in both sexes combined, being higher in the 
male than in the female sex [19.66/100,000 inhabitants 
(95% UI 13.63; 29.92) and 15.23/100,000 inhabitants 
(95% UI 11.21; 21.64), respectively].

•	 In children under 5 years of age in Brazil, in 2023, 
the CMCS incidence rate in both sexes combined was 
330.05/100,000 inhabitants (95% UI 489.24; 238.61), 
being higher in the male sex. The highest CMCS incidence 

rate of all Brazilian geographic regions was observed in 
the Northeast region, 377.17/100,000 inhabitants (95% 
UI 277.77; 550.96) in both sexes combined, being 
415.51/100,000 inhabitants (95% UI 296.90; 631.65) 
in the male sex and 337.17/100,000 inhabitants (95% 
UI 254.73; 474.53) in the female sex. Between 1990 
and 2023, the incidence rate remained stable in the 
population of children under 5 years of age. (Chart 14.1)

Prevalence
•	 The CMCS prevalence depends on its overall incidence 

(number of live births with CMCS per period), the severity 
of the malformations, and therapeutic effectiveness – 
especially surgical and interventional – among other 
factors that affect survival.435 Thus, prevalence can initially 
increase, because of increased survival from CMCS, 
but later decreases over time because of spontaneous 
resolution or therapy completion.

•	 Gradual and consistent reduction in the global CMCS 
prevalence has been observed. The same has occurred 
in Brazil, when analyzing both the entire country and all 
its geographic regions, with prevalence rates higher in 
the female sex, which is the opposite of that observed 
in the incidence rates regarding sex. In 1990, the CMCS 
prevalence rate per 100,000 inhabitants worldwide in both 
sexes combined and all ages was 220.28 (95% UI 195.25; 
243.52), being higher in the female than in the male sex 
[222.73 (95% UI 198.23; 245.87) and 217.87 (95% UI 
192.82; 241.58), respectively]. In 2023, that rate was 
198.21 (95% UI 218.44; 175.35) in both sexes combined, 
being higher in the female than in the male sex [203.38 
(95% UI 179.35; 224.01) and 193.09 (95% UI 171.38; 
213.77), respectively]. 

•	 In 1990, the CMCS prevalence rate per 100,000 inhabitants 
in Brazil was 233.46 (95% UI 208.44; 252.67) in both sexes 
combined and all ages, being higher in the female than 
in the male sex [245.63 (95% UI 220.49; 267.65) and 
221.02 (95% UI 197.27; 241.35), respectively]. In 2023, 
that rate was 177.60 (95% UI 160.25; 193.72), remaining 
higher in the female than in the male sex [192.17 (95% 
UI 173.57; 209.40) and 162.19 (95% UI 145.16; 177.68), 
respectively].

•	 In children under 5 years of age, the CMCS prevalence 
rates showed the same trend towards reduction over time 
seen in other age groups; however, the central trends were 
three times higher, with the smallest reduction rate seen 
between 1990 and 2023 (10.01% in the other age groups 
and 1.80% in children under 5 years of age). In addition, 
children under 5 years of age had higher CMCS prevalence 
in the male than in the female sex. 

•	 In 1990, the global CMCS prevalence rate per 100,000 
inhabitants was 651.53 (95% UI 557.73; 743.07) in both 
sexes combined, being 654.07 (95% UI 563.86; 742.39) 
in the male and 648.83 (95% UI 551.19; 749.51) in the 
female sex. In 2023, those rates were 639.42 (95% UI 
549.01; 730.74) in both sexes combined, 640.91 (95% 
UI 553.41; 728.76) in the male sex, and 637.84 (95% UI 
544.63; 738.86) in the female sex.
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•	 In Brazil, the CMCS prevalence rates in children under 5 
years of age followed the trend observed worldwide. In 
1990, the CMCS prevalence rate per 100,000 inhabitants 
was 536.44 (95% UI 557.73; 743.07) in both sexes 
combined, being 654.07 (95% UI 563.86; 742.39) in 
the male sex and 648.83 (95% UI 551.19; 749.51) in the 
female sex. In 2023, those rates were 536.44 (95% UI 
473.07; 599.45) in both sexes combined, 561.91 (95% 
UI 492.48; 630.32) in the male sex, and 509.88 (95% UI 
453.95; 565.84) in the female sex.

•	 Assessing the CMCS prevalence rate per 100,000 
inhabitants per Brazilian geographic region, the West-
Central region had the highest value. In 1990, that rate was 
281.42 (95% UI 256.23; 304.83) in both sexes combined, 
being higher in the female than in the male sex [296.57 
(95% UI 270.84; 322.08) and 266.43 (95% UI 241.82; 
290.43), respectively]. In that same year, that rate was 
242.28 (95% UI 215.98; 322.08) in the North region and 
237.73 (95% UI 212.39; 262.57) in the Northeast region, 
being similar for both sexes combined and always higher 
in the female sex [(241.35 (95% UI 267.06; 214.83) 
and 233.95 (95% UI 258.50; 209.18), respectively]. 
The prevalence rates of the South and Southeast regions 
[228.14 (95% UI 248.33; 204.10) and 223.95 (95% UI 
242.73; 200.08), respectively] were the lowest in 1990 
in both sexes combined, being higher in the female sex 
[(248.06 (95% UI 271.79; 223.57) and 207.97 (95% UI 
230.33; 184.19), respectively]. 

•	 In 2023, the West-Central region had the highest rates as 
compared to other regions, 210.91/100,000 inhabitants 
(95% UI 230.75; 188.72) in both sexes combined, being 
higher in the female than in the male sex [233.68/100,000 
inhabitants (95% UI 210.87; 255.33) and 187.41/100,000 
inhabitants (95% UI 167.10; 205.20), respectively]. In 
the sequence of the 2023 ranking, there is the South 
region with prevalence rate per 100,000 inhabitants of 
182.46 (95% UI 163.68; 198.63) in both sexes combined, 
being higher in the female than in the male sex [(201.90 
(95% UI 181.15; 220.64) and 162.04 (95% UI 143.97; 
177.69), respectively]. The lowest prevalence rates were 
observed in the Southeast [174.93 (95% UI 190.64; 
159.05)], North [(173.80 (95% UI 189.82; 153.01)], and 
Northeast region [(170.48 (95% UI 186.50; 151.66)] in 
both sexes combined, with higher rates in the female 
sex [(188.89 (95% UI 206.80; 170.50), 189.91 (95% UI 
207.63; 168.32), and 180.68 (95% UI 196.64; 159.57), 
respectively] as compared to the male sex [(159.94 (95% 
UI 175.54; 143.63), 157.64 (95% UI 172.86; 138.50), 
and 159.62 (95% UI 176.42; 143.65), respectively]. In 
children under 5 years of age, the CMCS prevalence rates 
per geographic region followed the pattern observed in 
other age groups. (Chart 14.1)

Burden of Disease 
•	 In Brazil, between 1990 and 2023, DALYs (disability-

adjusted life-years) due to CMCS decreased by 38.5% (95% 
UI -46.1; -19.2) in both sexes combined and all age groups. 
Regarding children under 5 years of age, the reduction 
was 39.4% (95% UI -47.0; -17.9). The reduction in DALYs 

due to CMCS, thus, was not age-dependent. (Table 14.1)
•	 The DALY rates due to CMCS were higher in the male sex 

up to 2015, when they became higher in the female sex. 
(Chart 14.2) 

•	 Despite the consistent decline in DALY rates, regional 
differences persist, with higher values concentrated in 
regions with higher population density and higher absolute 
number of births, reflecting the combination of population 
magnitude, age structure, and access to health services.

•	 Of the Brazilian geographic regions, the Northeast showed 
the greatest percent change of DALY rates, -48.1% (95% 
UI -57.4; -6.8), while the North region had the smallest 
percent change of DALY rates, -20.1% (95% UI -31.0; 
-0.3) in both sexes combined. (Table 14.1 and Chart 14.3)

•	 The Brazilian Federative Units showed a reduction in 
DALYs due to CMCS, except for Roraima (+10.5%; 95% 
UI -15.2; 48.1), Amazonas (+22.4%; 95% UI 1.4; 48.4), 
Amapá (+10.6%; 95% UI -20.1; 42.6), and Mato Grosso 
(+11.5%; 95% UI -12.8; 43.2).

•	 The reduction in DALYs due to CMCS suggests an 
improvement in congenital heart disease survival and 
clinical-surgical management, in addition to advancements 
in early diagnosis and neonatal care. 

Mortality 
•	 According to the GBD Study 2023, in Brazil, the CMCS MRt 

per 100,000 inhabitants in all age groups decreased from 
4.9 (95% UI: 4.3–5.4) in 1990 to 3.0 (95% UI: 2.6–3.9) in 
2023, with a percent change of −39.0% (95% UI: −46.7 
to −19.9) (Table 14.2).

•	 According to the GBD Study 2023, when assessed by age 
group, the MRt in Brazil per 100,000 inhabitants in 2023 
was higher in children under 5 years of age: 24,4 (95% II 
21,4; 33,1). Between 5 years and 14 years, there was a 
reduction in MRt to 0,9 (95% UI 0,7; 1,2), showing that 
CMCS mortality occurs early, mainly in the first five years 
of life. 

•	 According to the GBD Study 2023, there was a 40% 
reduction in MRt from CMCS among children under 5 years 
of age throughout the temporal series from 1990 to 2023. 

•	 Of the CMCS, unspecified congenital malformations 
of heart (ICD-10 Q24.9) were the leading cause of 
mortality, with proportional mortality of 41.08% in 2023. 
Throughout the temporal series, there was an improvement 
in the diagnosis of death from CMCS, with an increase 
in proportional mortality from septal and valvular 
malformations, in addition to a reduction in proportional 
mortality from unspecified congenital malformations of 
heart. (Table 14.3)

•	 The Federative Units with the highest MRt in 1990 
continued to show the highest MRt in 2023. Those with 
the highest reductions were Paraíba, -64.1 (95% UI -74.1; 
-42.9), and Maranhão, -53.7 (95% UI -68.9; -27.3). In the 
North region, the Federative Units with an increase in the 
MRt were: Amapá, 11.8 (95% UI -20.9; 46.7); Amazonas, 
23.6 (95% UI 2.0; 51.0); and Roraima, 11.0 (95% UI -15.3; 
50.4). (Table 14.2)

308



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

•	 There was a statistically significant correlation between the 
percent changes of MRt and the sociodemographic index 
(SDI), with progressive reduction in mortality as the SDI 
increased, indicating lower risk of death from CMCS in the 
Federative Units with higher socioeconomic development. 
(Chart 14.4)

•	 Despite the favorable trend, the correlation between 
the 2023 SDI and the percent changes of MRt from 
CMCS evidences structural inequalities in health care, 
emphasizing the importance of public policies aimed at 
reducing inequities and increasing access to specialized 
care, mainly in the North and Northeast regions.438

•	 The West-Central region had the smallest reduction in MRt 
from CMCS in the 1990-2023 period. (Chart 14.5)

Impact of the Covid-19 pandemic
•	 The Covid-19 pandemic has impacted infant mortality in 

Brazil unequally in the different age groups, pandemic 
periods, and Brazilian geographic regions. Initially, between 
2019 and 2020, there was a 9% reduction in the all-cause 
MRt in individuals under 20 years, from 72.5 to 66.1 per 
100,000 inhabitants, with practically stable MRt in 2021 
(66.0 per 100,000 inhabitants; variation of -0.1%). This 
behavior suggests an indirect protective effect of the social 
distancing measures, with the decrease in the infectious 
and external causes. However, in 2022, this trend reversed, 
with an increase in MRt to 101.7 per 100,000 inhabitants 
(+4.08). In the period, there was a 10% decrease in the 
number of live births, emphasizing that the change in 
rates was not only due to population variation, but also to 
changes in the mortality pattern. Individuals under 1 year 
had the highest MRt from CMCS, which, in the pandemic 
period, decreased from 295 per 100,000 live births in 
2019 to 255 per 100,000 live births in 2022. The MRt 
from diseases of the circulatory system decreased from 
1.6 (2019) to 1.4 (2020–2021), and increased to 2.4 in 
2022, suggesting a possible impact of the pandemic on the 
access to diagnosis and treatment of those conditions.439-441

Associated Costs
•	 Similarly to the congenital heart diseases that represent 

a diverse group regarding severity and complexity, their 
associated costs vary significantly but have been falling 
over time with the refinement of therapeutic techniques, 
catheter interventions, and new surgical techniques. 

•	 A Brazilian ecological study using data from the Inpatient 
Information System of the Brazilian Unified Health System 
(SIH/SUS) made available at DATASUS-TABNET, in the 
period from 2019 to 2023, has included female and male 
individuals of ages ranging from under 1 year to 80 years 
or older. That study has identified an incidence of 686 
hospital admissions per 100,000 live births in that group 

in Brazil, with a mean hospitalization cost of R$ 12,289.63 
between 2019 and 2023.442 In the period studied, the total 
cost of hospitalizations was R$ 1,144,156,358.19. There 
were 91,437 admissions for CMCS in all Brazilian regions 
in that period, and, in 2023, the greatest number of cases 
was observed, analyzing the frequency ratio in the years 
(21.00%). In 2020, the smallest number of admissions 
was reported (17.41%), representing a 3.25% reduction in 
the number of admissions in relation to 2019. These data 
probably reflect the effects of the pandemic, with lower 
CMCS detectability or lower capacity of the health system 
for hospitalizations from CMCS.

Future directions
•	 The CMCSs comprise a highly heterogeneous group of 

pathological conditions, with variable impacts in terms 
of frequency, mortality, quality of life, burden of disease, 
costs, and effects on the health system. This group includes 
cyanotic and non-cyanotic heart diseases. Of the latter, 
congenital valvulopathies and septal defects, for example, 
can highly differ regarding the severity of their clinical 
presentations. 

•	 Because of their highly diverse clinical, anatomical, 
and pathophysiological characteristics, it is difficult to 
standardize a classification and registry system of the 
CMCSs that allows their detailed comparison between 
countries and regions. In this chapter, the group of CMCSs 
was considered as a combined unit, but further detailed 
characterization of specific conditions is needed to better 
inform public policies targeted at this group. The rarity 
of some of these diseases when considered individually 
makes it difficult to obtain adequate sample sizes for 
precise estimates, especially regarding therapeutics. 
Pediatric cardiology has advanced considerably in recent 
decades, which has paradoxically increased the impact 
of CMCSs on society, with longer survival of individuals. 
With this increase in survival, individuals with CMCSs 
reach adulthood with a combination of clinical conditions 
that require careful analysis in terms of the interaction 
between congenital conditions and acquired risk factors 
for cardiovascular diseases.

Conclusion
•	 The CMCSs comprise a heterogeneous group of 

malformations. Despite the low incidence of severe 
malformations, they have high mortality in the perinatal 
period. 

•	 The prevalence of CMCSs has consistently decreased, 
reflecting the advance of therapeutics. In the most severe 
conditions, those advances have enabled improved 
survival, although morbidity remains high throughout life.
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Table 14.1 – DALY rates per 100,000 inhabitants and absolute numbers of DALYs due to congenital malformations of 
the circulatory system in 1990 and 2023, and percent change of the rates in the period, according to sex, in Brazil, its 
geographic regions, and Federative Units.

Sex and location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

Brazil
385,158.8 (338,851.2; 

438,472.1)
468.5 (411.6; 

533.6)
209,907.0 (186,438.7; 

264,757.5)
273.7 (240.9; 

342.8)
-41.6 (-49.1; -26.1)

North Region
27,996.6 (22,559.1; 

31,619.8)
453.8 (367.2; 

512.2)
26,615.2 (22,750.8; 

31,321.1)
338.6 (285.9; 

400.1)
-25.4 (-36.7; -6.4)

Acre
2,090.5 (1,074.8; 

2,904.9)
684.3 (363.7; 

949.9)
1,603.4 (1,182.6; 

2,172.9)
370.0 (272.8; 

501.5)
-45.9 (-64.2; 3.3)

Amapá 612.4 (468.0; 779.6)
303.7 (232.6; 

396.4)
1,278.2 (928.3; 1,618.4)

353.8 (257.2; 
448.8)

16.5 (-34.5; 69.3)

Amazonas
4,717.7 (4,061.2; 

5,567.1)
373.7 (321.4; 

445.4)
7,072.5 (5,776.9; 

8,915.6)
433.6 (352.7; 

549.4)
16.0 (-12.6; 50.9)

Pará
14,190.9 (10,916.9; 

16,263.7)
482.6 (373.4; 

554.3)
10,813.6 (8,915.0; 

13,276.7)
305.2 (251.4; 

374.6)
-36.8 (-49.5; -17.2)

Rondônia
2,768.8 (2,142.1; 

3,450.3)
397.9 (308.0; 

496.0)
2,051.3 (1,535.4; 

2,764.7)
296.1 (221.4; 

398.0)
-25.6 (-44.3; 3.7)

Roraima 547.2 (397.5; 732.8)
400.4 (291.2; 

536.7)
1,573.7 (1,136.9; 

2,166.7)
417.3 (302.0; 

574.2)
4.2 (-28.7; 66.8)

Tocantins
3,069.0 (2,155.1; 

4,398.5)
491.1 (345.3; 

703.0)
2,222.4 (1,669.6; 

2,922.7)
274.3 (205.5; 

361.2)
-44.1 (-64.9; -7.0)

Northeast Region
134,622.9 (99,267.0; 

177,124.9)
489.1 (360.5; 

643.1)
61,677.9 (47,996.3; 

91,238.9)
233.0 (181.5; 

343.3)
-52.4 (-66.0; -20.9)

Alagoas
7,099.8 (4,966.8; 

9,947.2)
398.9 (278.8; 

557.9)
3,505.6 (2,402.4; 

6,316.3)
213.7 (146.8; 

383.4)
-46.4 (-65.3; -11.1)

Bahia
34,519.3 (26,035.3; 

44,086.5)
469.7 (354.9; 

601.4)
15,417.3 (12,228.0; 

21,471.9)
244.0 (193.3; 

340.9)
-48.1 (-61.4; -21.5)

Ceará
17,244.3 (12,161.1; 

23,593.9)
415.8 (293.8; 

568.5)
9,001.9 (6,572.3; 

14,123.0)
209.8 (152.8; 

328.5)
-49.5 (-65.5; -10.0)

Maranhão
21,808.2 (14,369.6; 

34,466.9)
568.8 (376.7; 

894.5)
9,690.0 (7,106.2; 

14,454.7)
229.9 (168.9; 

342.1)
-59.6 (-77.2; -31.6)

Paraíba
12,787.5 (9,230.2; 

18,185.6)
708.7 (511.0; 

1,008.8)
4,386.3 (3,253.5; 

6,985.3)
233.5 (173.4; 

371.9)
-67.1 (-79.6; -43.1)

Pernambuco
24,260.0 (17,774.2; 

31,080.1)
550.8 (404.2; 

705.9)
10,384.0 (7,929.8; 

15,179.8)
258.0 (196.8; 

377.1)
-53.2 (-67.0; -19.0)

Piaui
6,926.1 (4,642.9; 

10,060.3)
411.5 (276.6; 

596.8)
3,868.9 (2,855.4; 

5,647.3)
254.2 (187.5; 

369.7)
-38.2 (-61.4; 6.3)

Rio Grande do Norte
6,140.9 (4,264.3; 

7,954.6)
387.4 (269.8; 

502.4)
2,816.0 (1,938.0; 

4,874.6)
181.1 (124.8; 

314.3)
-53.3 (-67.7; -23.2)

Sergipe
3,836.8 (2,803.2; 

5,039.8)
410.0 (300.1; 

537.4)
2,607.9 (2,023.3; 

3,591.1)
266.1 (206.5; 

367.8)
-35.1 (-54.0; -2.7)

Southeast Region
140,063.9 (122,375.8; 

168,511.7)
436.5 (380.5; 

525.0)
74,234.1 (64,748.9; 

93,775.7)
275.7 (237.8; 

350.9)
-36.8 (-46.1; -24.2)

Espírito Santo
7,320.2 (6,214.2; 

8,540.8)
489.2 (416.2; 

573.0)
4,464.3 (3,675.0; 

5,621.6)
308.6 (250.5; 

387.6)
-36.9 (-50.3; -16.6)
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Minas Gerais
35,739.9 (31,063.5; 

44,867.1)
410.0 (355.8; 

515.1)
18,977.2 (16,242.1; 

23,674.1)
272.0 (231.6; 

336.6)
-33.7 (-45.7; -16.3)

Rio de Janeiro
27,456.3 (23,801.6; 

31,640.8)
465.0 (400.3; 

537.1)
13,344.1 (11,221.7; 

16,717.1)
273.7 (227.6; 

349.7)
-41.1 (-51.9; -22.5)

São Paulo
69,547.5 (59,622.5; 

89,525.4)
435.5 (374.3; 

558.9)
37,448.4 (31,888.4; 

48,193.8)
274.9 (234.4; 

356.7)
-36.9 (-46.8; -24.1)

South Region
55,833.4 (48,711.8; 

65,127.2)
500.6 (435.2; 

585.0)
27,547.2 (24,071.8; 

32,851.2)
289.2 (255.5; 

341.8)
-42.2 (-52.0; -30.0)

Paraná
22,033.5 (19,158.2; 

26,022.6)
470.5 (409.0; 

555.9)
11,434.2 (9,616.5; 

13,564.8)
278.5 (231.3; 

329.8)
-40.8 (-53.1; -25.2)

Rio Grande do Sul
19,839.7 (17,012.3; 

26,007.7)
464.3 (395.6; 

606.5)
9,222.2 (7,911.1; 

10,999.1)
303.6 (260.2; 

363.0)
-34.6 (-48.9; -19.4)

Santa Catarina
13,960.2 (10,134.9; 

16,090.2)
633.8 (452.8; 

731.9)
6,890.8 (5,754.5; 

8,555.2)
289.8 (241.1; 

364.7)
-54.3 (-65.3; -26.2)

West-Central Region
26,642.0 (23,089.4; 

29,876.1)
496.2 (430.2; 

557.1)
19,832.7 (17,332.3; 

23,092.9)
342.3 (298.2; 

403.9)
-31.0 (-41.5; -14.8)

Distrito Federal
4,184.6 (3,630.5; 

4,884.9)
430.7 (373.9; 

502.5)
2,636.0 (2,123.5; 

3,198.7)
266.3 (216.6; 

327.7)
-38.2 (-51.5; -22.0)

Goiás
14,764.1 (10,820.3; 

17,012.0)
667.0 (488.8; 

771.6)
9,227.1 (7,526.9; 

10,952.4)
380.3 (310.2; 

455.5)
-43.0 (-55.3; -27.2)

Mato Grosso
3,639.4 (2,646.6; 

4,823.7)
318.2 (231.9; 

425.5)
4,561.4 (3,618.7; 

5,778.0)
343.3 (272.1; 

434.7)
7.9 (-21.8; 60.6)

Mato Grosso do Sul
4,054.0 (3,391.0; 

5,421.7)
390.7 (327.0; 

522.9)
3,408.2 (2,791.3; 

4,204.5)
324.7 (263.2; 

402.2)
-16.9 (-37.3; 7.0)

Female

Brazil
319,071.8 (252,458.6; 

366,692.6)
399.7 (316.0; 

459.0)
194,275.9 (165,308.3; 

266,982.0)
260.4 (222.0; 

357.8)
-34.9 (-46.8; -0.8)

North Region
21,764.7 (16,349.4; 

25,449.2)
364.3 (275.9; 

424.2)
23,974.3 (20,081.8; 

30,053.1)
315.5 (263.6; 

395.3)
-13.4 (-30.2; 25.7)

Acre 1,199.9 (707.5; 1,782.1)
414.2 (247.1; 

612.3)
1,291.5 (971.9; 1,655.5)

310.7 (233.8; 
397.6)

-25.0 (-52.8; 40.8)

Amapá 566.7 (448.7; 728.4)
289.8 (227.6; 

373.3)
1,058.1 (816.5; 1,318.2)

301.8 (232.2; 
377.4)

4.1 (-24.6; 51.7)

Amazonas
3,804.5 (3,172.2; 

4,618.8)
306.9 (254.2; 

375.2)
6,319.7 (5,008.0; 

7,938.9)
399.2 (312.0; 

502.7)
30.1 (2.1; 63.8)

Pará
11,330.6 (8,312.5; 

13,351.1)
397.6 (293.5; 

468.8)
10,083.8 (8,090.9; 

13,162.4)
293.9 (235.1; 

384.6)
-26.1 (-45.8; 23.4)

Rondônia
2,062.5 (1,571.7; 

2,543.4)
309.4 (235.6; 

380.3)
1,864.4 (1,406.3; 

2,533.2)
278.8 (209.0; 

381.2)
-9.9 (-36.1; 39.8)

Roraima 383.6 (279.0; 508.8)
296.9 (219.0; 

392.0)
1,277.5 (930.4; 1,699.4)

354.2 (258.0; 
470.5)

19.3 (-17.9; 71.4)

Tocantins
2,416.9 (1,587.7; 

3,441.9)
402.4 (264.2; 

572.4)
2,079.2 (1,585.5; 

2,760.5)
267.5 (203.6; 

353.4)
-33.5 (-55.7; 11.5)

Northeast Region
111,263.1 (80,578.8; 

148,781.8)
416.4 (301.1; 

556.4)
60,853.0 (45,078.3; 

93,598.7)
237.7 (175.7; 

365.4)
-42.9 (-62.7; -2.2)

Alagoas
6,051.3 (4,228.4; 

8,246.7)
344.2 (240.7; 

468.2)
3,425.3 (2,285.6; 

6,123.3)
215.4 (143.9; 

385.4)
-37.4 (-61.7; 4.9)

Bahia
30,664.9 (23,309.6; 

39,261.4)
432.0 (328.7; 

552.2)
15,609.3 (12,008.1; 

22,458.3)
255.2 (196.6; 

366.7)
-40.9 (-60.5; -4.6)
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Ceará
12,935.6 (9,212.5; 

17,901.8)
324.1 (230.3; 

448.8)
8,487.6 (6,085.3; 

14,047.5)
205.1 (146.7; 

340.6)
-36.7 (-61.5; 18.2)

Maranhão
16,165.6 (10,148.4; 

24,469.2)
433.5 (273.8; 

654.1)
9,325.4 (6,267.3; 

14,794.2)
229.1 (154.7; 

360.1)
-47.2 (-68.2; -3.0)

Paraíba
10,548.6 (7,275.6; 

14,845.8)
600.1 (413.8; 

845.3)
4,373.5 (3,111.1; 

6,421.7)
240.6 (171.6; 

354.8)
-59.9 (-74.2; -34.2)

Pernambuco
20,627.6 (13,464.1; 

28,463.9)
476.4 (310.9; 

657.1)
10,649.5 (7,792.4; 

14,862.7)
272.4 (198.9; 

381.9)
-42.8 (-64.8; 8.1)

Piaui
5,765.7 (3,585.5; 

8,477.2)
353.4 (220.0; 

519.1)
3,919.7 (2,812.1; 

6,048.4)
267.6 (192.4; 

413.7)
-24.3 (-53.7; 46.4)

Rio Grande do Norte
5,380.4 (4,025.1; 

7,096.1)
350.9 (262.4; 

462.3)
2,830.5 (1,885.2; 

4,882.4)
188.8 (125.7; 

325.8)
-46.2 (-68.7; 3.2)

Sergipe
3,123.4 (2,340.8; 

4,081.7)
345.9 (258.7; 

451.4)
2,232.2 (1,555.9; 

3,339.1)
235.6 (164.0; 

354.0)
-31.9 (-55.6; 6.7)

Southeast Region
119,590.7 (99,941.6; 

141,779.7)
383.1 (319.1; 

452.5)
67,452.0 (56,938.1; 

90,964.7)
255.3 (214.9; 

344.2)
-33.4 (-45.0; -5.2)

Espírito Santo
5,668.0 (4,414.8; 

6,510.8)
390.8 (305.0; 

449.6)
3,678.7 (2,995.5; 

4,464.6)
260.9 (212.5; 

320.1)
-33.2 (-47.1; -8.4)

Minas Gerais
31,535.9 (26,189.8; 

37,426.6)
369.2 (306.1; 

438.4)
17,815.1 (14,679.6; 

23,082.1)
261.7 (216.2; 

341.5)
-29.1 (-42.0; 0.6)

Rio de Janeiro
22,892.8 (17,808.9; 

26,939.3)
397.2 (308.1; 

470.2)
12,023.1 (9,754.1; 

16,345.5)
247.7 (200.8; 

345.1)
-37.6 (-52.7; -4.7)

São Paulo
59,494.1 (50,159.2; 

70,411.9)
385.1 (324.2; 

454.7)
33,935.1 (28,228.4; 

47,521.1)
254.2 (210.0; 

354.3)
-34.0 (-46.4; -4.3)

South Region
44,816.6 (34,120.6; 

51,539.0)
413.6 (313.5; 

475.5)
24,453.5 (20,510.8; 

31,018.5)
263.2 (222.7; 

337.3)
-36.4 (-49.1; -3.6)

Paraná
18,580.5 (13,969.6; 

21,624.8)
410.4 (307.6; 

478.0)
10,037.2 (8,252.0; 

12,779.6)
250.2 (205.1; 

319.9)
-39.0 (-52.1; -3.0)

Rio Grande do Sul
16,545.4 (13,208.2; 

19,385.0)
397.1 (314.9; 

466.6)
8,408.0 (6,958.4; 

10,195.3)
285.4 (234.4; 

351.0)
-28.1 (-42.4; 1.1)

Santa Catarina
9,690.6 (7,004.7; 

11,627.4)
452.8 (326.6; 

545.0)
6,008.3 (4,885.8; 

8,342.9)
258.6 (208.1; 

368.4)
-42.9 (-57.6; -1.1)

West-Central Region
21,636.8 (16,747.9; 

24,778.4)
418.0 (323.5; 

479.9)
17,543.1 (14,952.3; 

21,515.3)
310.2 (262.8; 

383.8)
-25.8 (-38.9; 2.5)

Distrito Federal
3,740.7 (3,036.2; 

4,359.6)
393.8 (319.2; 

458.9)
2,287.6 (1,835.9; 

2,881.7)
232.0 (182.4; 

298.1)
-41.1 (-51.8; -19.2)

Goiás
11,297.4 (7,783.0; 

13,817.0)
527.0 (362.2; 

644.6)
8,219.2 (6,453.0; 

9,942.6)
348.4 (275.4; 

424.8)
-33.9 (-49.8; 1.1)

Mato Grosso
2,950.8 (2,256.2; 

3,819.3)
272.0 (207.4; 

351.9)
4,043.5 (3,091.2; 

5,484.9)
314.2 (238.7; 

428.0)
15.5 (-11.6; 54.6)

Mato Grosso do Sul
3,647.9 (3,133.5; 

4,658.1)
367.0 (315.4; 

468.2)
2,992.9 (2,439.5; 

3,861.9)
291.3 (235.1; 

382.8)
-20.6 (-36.0; 8.6)

Both

Brazil
704,230.6 (617,343.0; 

777,227.8)
434.8 (381.2; 

479.7)
404,182.9 (357,186.5; 

526,393.8)
267.2 (236.2; 

352.5)
-38.5 (-46.1; -19.2)

North Region
49,761.3 (41,205.6; 

55,616.9)
409.8 (342.9; 

455.9)
50,589.4 (44,729.2; 

58,429.5)
327.3 (288.9; 

378.1)
-20.1 (-31.0; -0.3)

Acre
3,290.4 (1,844.9; 

4,369.6)
552.4 (312.2; 

732.7)
2,894.9 (2,337.8; 

3,547.9)
341.1 (275.3; 

418.4)
-38.3 (-56.9; 11.9)
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Amapá 1,179.1 (960.5; 1,435.7)
296.9 (241.0; 

365.6)
2,336.3 (1,877.6; 

2,798.0)
328.4 (263.9; 

393.7)
10.6 (-20.1; 42.6)

Amazonas
8,522.2 (7,550.1; 

9,702.9)
340.6 (301.7; 

388.1)
13,392.3 (11,277.4; 

15,582.3)
416.7 (349.8; 

485.9)
22.4 (1.4; 48.4)

Pará
25,521.5 (20,050.5; 

28,530.0)
440.9 (349.0; 

492.8)
20,897.5 (17,729.6; 

25,793.8)
299.7 (254.1; 

370.8)
-32.0 (-44.2; -4.0)

Rondônia
4,831.3 (4,046.0; 

5,635.5)
354.5 (296.6; 

413.7)
3,915.7 (3,182.2; 

5,043.5)
287.6 (233.5; 

371.8)
-18.9 (-35.2; 7.1)

Roraima 930.8 (746.6; 1,131.6)
349.6 (279.8; 

424.2)
2,851.1 (2,253.4; 

3,522.7)
386.5 (305.7; 

477.3)
10.5 (-15.2; 48.1)

Tocantins
5,485.9 (4,041.5; 

7,328.2)
447.6 (331.6; 

595.9)
4,301.6 (3,439.5; 

5,428.6)
271.0 (216.1; 

340.9)
-39.4 (-57.4; -6.8)

Northeast Region
245,886.0 (202,331.3; 

302,571.2)
453.4 (373.5; 

557.4)
122,530.9 (101,316.4; 

182,075.6)
235.3 (194.3; 

350.2)
-48.1 (-60.7; -19.6)

Alagoas
13,151.2 (10,372.0; 

16,787.5)
371.8 (293.5; 

472.8)
6,930.9 (5,221.4; 

12,120.9)
214.6 (162.1; 

374.1)
-42.3 (-60.1; -9.0)

Bahia
65,184.2 (54,202.3; 

78,858.4)
451.5 (374.5; 

545.5)
31,026.6 (25,611.4; 

42,793.8)
249.5 (205.8; 

341.5)
-44.7 (-56.9; -18.6)

Ceará
30,179.9 (24,234.9; 

38,015.6)
371.1 (298.6; 

467.0)
17,489.5 (13,779.4; 

28,891.7)
207.5 (163.0; 

341.8)
-44.1 (-59.6; -4.8)

Maranhão
37,973.8 (27,797.4; 

51,676.5)
502.2 (369.6; 

681.9)
19,015.4 (14,746.3; 

29,320.5)
229.5 (178.3; 

348.5)
-54.3 (-68.7; -28.7)

Paraíba
23,336.1 (18,457.2; 

30,033.1)
655.4 (518.1; 

843.8)
8,759.8 (6,964.9; 

13,198.1)
237.1 (187.9; 

356.5)
-63.8 (-74.0; -43.5)

Pernambuco
44,887.6 (33,493.4; 

55,849.5)
514.0 (382.9; 

639.5)
21,033.5 (17,194.8; 

29,683.6)
265.1 (216.2; 

374.9)
-48.4 (-61.0; -11.1)

Piaui
12,691.7 (9,518.8; 

16,968.0)
383.0 (287.3; 

510.4)
7,788.7 (6,270.0; 

11,383.5)
260.8 (210.6; 

379.7)
-31.9 (-52.3; 16.8)

Rio Grande do Norte
11,521.3 (9,495.1; 

14,174.6)
369.6 (305.0; 

453.9)
5,646.5 (4,256.2; 

9,390.1)
184.9 (140.0; 

306.9)
-50.0 (-64.4; -16.6)

Sergipe
6,960.3 (5,792.2; 

8,461.0)
378.7 (315.0; 

460.4)
4,840.0 (3,883.5; 

6,815.4)
251.2 (201.7; 

356.0)
-33.7 (-48.9; -8.6)

Southeast Region
259,654.6 (236,095.1; 

290,065.7)
410.3 (371.8; 

457.1)
141,686.1 (124,198.1; 

179,302.8)
265.7 (232.5; 

341.3)
-35.2 (-43.3; -21.3)

Espírito Santo
12,988.2 (11,372.6; 

14,368.6)
440.9 (385.6; 

488.3)
8,142.9 (7,108.7; 

9,581.9)
285.3 (249.1; 

336.2)
-35.3 (-44.2; -20.7)

Minas Gerais
67,275.7 (60,302.5; 

75,580.5)
389.9 (349.2; 

437.6)
36,792.4 (31,853.1; 

46,824.8)
266.9 (231.4; 

337.9)
-31.5 (-42.0; -20.1)

Rio de Janeiro
50,349.1 (43,418.6; 

55,433.4)
431.7 (373.4; 

477.1)
25,367.2 (21,513.5; 

32,487.4)
261.0 (220.7; 

334.5)
-39.5 (-48.7; -19.2)

São Paulo
129,041.6 (116,536.1; 

148,304.4)
410.8 (371.2; 

470.7)
71,383.6 (62,022.7; 

92,482.3)
264.8 (230.3; 

340.7)
-35.5 (-45.0; -23.1)

South Region
100,650.0 (87,359.9; 

109,847.1)
458.0 (395.9; 

499.0)
52,000.7 (46,518.0; 

62,380.6)
276.5 (247.0; 

332.6)
-39.6 (-47.4; -22.9)

Paraná
40,614.0 (34,992.9; 

44,981.6)
441.1 (379.7; 

488.4)
21,471.4 (18,731.8; 

25,677.6)
264.7 (230.1; 

318.0)
-40.0 (-49.2; -23.4)

Rio Grande do Sul
36,385.1 (32,465.2; 

40,907.2)
431.3 (383.8; 

485.5)
17,630.2 (15,699.9; 

19,981.7)
294.7 (260.6; 

335.5)
-31.7 (-40.8; -19.8)
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Santa Catarina
23,650.9 (17,938.4; 

26,483.9)
545.1 (410.5; 

610.9)
12,899.1 (11,140.6; 

16,494.7)
274.6 (235.8; 

354.6)
-49.6 (-59.5; -20.5)

West-Central Region
48,278.8 (41,101.3; 

53,144.6)
457.9 (389.9; 

504.1)
37,375.8 (33,179.3; 

43,128.1)
326.6 (291.7; 

378.8)
-28.7 (-37.9; -14.6)

Distrito Federal
7,925.2 (7,105.0; 

8,914.3)
412.6 (369.2; 

464.2)
4,923.6 (4,231.5; 

5,933.9)
249.5 (211.7; 

302.9)
-39.5 (-47.5; -26.0)

Goiás
26,061.5 (18,862.4; 

29,607.7)
598.3 (432.8; 

681.4)
17,446.3 (15,141.7; 

19,972.0)
364.7 (315.8; 

417.8)
-39.1 (-49.8; -21.3)

Mato Grosso
6,590.2 (5,407.9; 

8,450.7)
295.6 (242.6; 

381.8)
8,604.9 (7,215.1; 

10,543.8)
329.1 (274.3; 

403.4)
11.3 (-12.8; 43.2)

Mato Grosso do Sul
7,701.9 (6,938.0; 

8,995.1)
379.2 (341.7; 

442.4)
6,401.0 (5,509.6; 

8,053.6)
308.4 (263.1; 

387.4)
-18.7 (-30.6; -4.6)

Source: Data derived from Global Burden of Disease 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 14.2 – Mortality rates per 100,000 inhabitants and absolute numbers of deaths due to congenital malformations of the 
circulatory system in 1990 and 2023, and percent change of the rates in the period, according to sex, in Brazil, its geographic 
regions, and Federative Units. 

Sex and location
1990 2023

Percent change of rates 
(95% UI)Number (95% UI) Rate (95% 

UI) Number (95% UI) Rate (95% 
UI)

Male

Brazil
4,292.2 (3,755.4; 

4,882.2)
5.3 (4.6; 6.0)

2,378.5 (2,120.3; 
3,150.7)

3.0 (2.7; 3.9) -42.0 (-49.6; -27.3)

North Region 308.6 (254.7; 349.4) 5.0 (4.2; 5.7) 297.5 (252.9; 350.7) 3.8 (3.2; 4.5) -25.0 (-36.7; -6.0)

Acre 23.2 (12.0; 32.4) 7.6 (4.1; 10.6) 17.8 (13.1; 24.3) 4.1 (3.0; 5.6) -46.0 (-64.3; 3.1)

Amapá 6.6 (5.1; 8.8) 3.3 (2.5; 4.7) 14.2 (10.2; 17.9) 3.9 (2.8; 5.0) 18.6 (-36.1; 75.4)

Amazonas 51.6 (43.8; 62.3) 4.1 (3.5; 5.0) 79.0 (63.6; 99.9) 4.8 (3.9; 6.1) 17.5 (-11.9; 54.5)

Pará 156.6 (122.0; 181.3) 5.3 (4.2; 6.2) 121.0 (99.7; 150.8) 3.4 (2.8; 4.2) -36.4 (-49.4; -17.2)

Rondônia 30.6 (23.4; 38.5) 4.4 (3.4; 5.6) 23.0 (17.1; 31.5) 3.3 (2.4; 4.4) -25.8 (-45.0; 4.6)

Roraima 6.0 (4.3; 8.2) 4.4 (3.2; 6.0) 17.5 (12.3; 24.2) 4.7 (3.3; 6.4) 4.6 (-30.4; 69.8)

Tocantins 33.9 (23.5; 49.2) 5.5 (3.8; 7.9) 25.0 (18.7; 33.3) 3.1 (2.3; 4.1) -43.8 (-65.5; -4.5)

Northeast Region
1,490.8 (1,090.7; 

1,974.4)
5.4 (4.0; 7.3) 690.4 (527.4; 1,064.3) 2.6 (2.0; 4.0) -52.4 (-66.5; -20.4)

Alagoas 78.5 (54.8; 111.4) 4.4 (3.1; 6.3) 38.9 (26.2; 72.1) 2.4 (1.6; 4.4) -46.7 (-66.0; -11.2)

Bahia 381.3 (284.4; 489.7) 5.2 (3.9; 6.7) 173.3 (135.0; 243.5) 2.7 (2.1; 3.8) -47.8 (-62.0; -21.1)

Ceará 190.8 (133.4; 262.4) 4.6 (3.2; 6.4) 100.0 (71.7; 162.7) 2.3 (1.7; 3.8) -50.0 (-66.2; -10.1)

Maranhão 242.6 (157.7; 383.5) 6.4 (4.2; 10.0) 109.4 (79.0; 167.5) 2.6 (1.9; 4.0) -59.3 (-77.2; -28.8)

Paraíba 142.0 (102.5; 202.3) 7.9 (5.7; 11.2) 49.0 (36.3; 79.9) 2.6 (1.9; 4.2) -67.2 (-80.2; -42.4)

Pernambuco 269.5 (198.1; 345.0) 6.1 (4.5; 7.9) 116.9 (88.9; 177.3) 2.9 (2.2; 4.3) -53.1 (-67.7; -19.4)

Piaui 76.4 (50.3; 110.7) 4.6 (3.0; 6.6) 43.3 (31.5; 65.0) 2.8 (2.0; 4.2) -38.2 (-61.7; 7.0)

Rio Grande do Norte 67.7 (46.2; 87.7) 4.3 (2.9; 5.7) 31.0 (20.7; 55.4) 2.0 (1.3; 3.5) -53.8 (-69.3; -23.8)

Sergipe 42.2 (30.3; 55.9) 4.5 (3.3; 6.0) 28.5 (22.0; 40.2) 2.9 (2.2; 4.1) -36.0 (-55.4; -2.9)

Southeast Region
1,573.9 (1,371.5; 

1,879.6)
4.9 (4.3; 5.9) 847.7 (747.2; 1,102.8) 3.1 (2.7; 3.9) -37.8 (-47.0; -25.8)

Espírito Santo 81.3 (69.6; 95.2) 5.5 (4.7; 6.4) 51.1 (41.7; 63.2) 3.5 (2.8; 4.3) -36.5 (-50.1; -15.8)

Minas Gerais 401.1 (347.1; 511.1) 4.6 (4.0; 6.0) 218.2 (185.3; 286.0) 3.0 (2.6; 3.8) -34.4 (-46.6; -16.8)

Rio de Janeiro 309.8 (268.8; 360.1) 5.2 (4.5; 6.1) 153.8 (129.3; 194.7) 3.1 (2.6; 3.9) -41.7 (-52.1; -23.1)

São Paulo 781.7 (675.1; 988.4) 4.9 (4.2; 6.2) 424.6 (365.7; 563.5) 3.0 (2.6; 4.0) -38.1 (-47.8; -24.4)

South Region 623.3 (550.1; 726.5) 5.6 (4.9; 6.5) 317.6 (273.2; 383.8) 3.2 (2.8; 3.8) -42.5 (-52.7; -30.8)

Paraná 244.9 (213.1; 289.9) 5.3 (4.6; 6.2) 130.6 (108.2; 159.6) 3.1 (2.6; 3.7) -40.9 (-53.4; -25.6)

Rio Grande do Sul 222.6 (191.0; 298.4) 5.2 (4.5; 7.0) 107.8 (90.2; 132.5) 3.4 (2.9; 4.1) -35.0 (-49.8; -20.5)

Santa Catarina 155.9 (115.9; 179.9) 7.1 (5.2; 8.2) 79.2 (65.6; 102.5) 3.2 (2.7; 4.1) -54.5 (-65.2; -26.6)

West-Central Region 295.7 (257.3; 331.2) 5.5 (4.8; 6.2) 225.3 (194.4; 263.5) 3.8 (3.3; 4.5) -31.0 (-42.0; -14.7)

Distrito Federal 46.5 (40.0; 54.7) 4.8 (4.2; 5.7) 29.8 (23.8; 37.4) 3.0 (2.4; 3.7) -38.7 (-52.1; -22.0)

Goiás 164.5 (120.0; 189.3) 7.5 (5.5; 8.6) 105.3 (85.9; 126.8) 4.3 (3.5; 5.1) -42.9 (-55.2; -27.2)

Mato Grosso 39.9 (28.7; 54.4) 3.5 (2.5; 4.9) 51.4 (41.1; 66.4) 3.8 (3.0; 4.9) 8.8 (-22.9; 66.7)

Mato Grosso do Sul 44.8 (37.7; 60.8) 4.3 (3.7; 5.9) 38.8 (31.6; 47.5) 3.6 (2.9; 4.5) -16.4 (-37.6; 8.8)

315



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Female

Brazil
3,555.7 (2,770.2; 

4,177.3)
4.5 (3.5; 5.3)

2,200.6 (1,850.0; 
3,019.1)

2.9 (2.4; 4.0) -35.5 (-47.3; -0.6)

North Region 239.8 (179.6; 282.5) 4.0 (3.1; 4.7) 268.1 (226.7; 341.2) 3.5 (2.9; 4.5) -13.2 (-30.1; 26.3)

Acre 13.2 (7.6; 19.9) 4.6 (2.7; 6.9) 14.4 (10.6; 18.6) 3.5 (2.5; 4.5) -24.9 (-53.1; 42.2)

Amapá 6.1 (4.6; 7.8) 3.1 (2.4; 4.1) 11.4 (8.8; 14.4) 3.3 (2.5; 4.1) 4.3 (-26.2; 58.4)

Amazonas 41.7 (34.3; 51.3) 3.4 (2.8; 4.2) 70.6 (56.6; 89.2) 4.5 (3.5; 5.6) 31.1 (2.2; 67.5)

Pará 125.3 (91.7; 148.1) 4.4 (3.3; 5.2) 113.2 (89.7; 152.2) 3.3 (2.6; 4.4) -25.8 (-45.6; 23.6)

Rondônia 22.7 (17.1; 28.1) 3.5 (2.6; 4.3) 21.0 (15.3; 28.5) 3.1 (2.3; 4.3) -10.0 (-36.3; 41.8)

Roraima 4.2 (3.1; 5.6) 3.3 (2.4; 4.4) 14.2 (10.2; 18.8) 3.9 (2.8; 5.2) 19.8 (-19.5; 73.0)

Tocantins 26.6 (17.4; 38.3) 4.5 (2.9; 6.4) 23.2 (17.3; 31.3) 3.0 (2.2; 4.0) -33.4 (-56.5; 12.6)

Northeast Region
1,231.8 (893.6; 

1,659.4)
4.6 (3.4; 6.2) 683.4 (486.3; 1,075.7) 2.6 (1.9; 4.2) -43.0 (-63.2; -1.3)

Alagoas 67.3 (46.4; 92.1) 3.9 (2.7; 5.3) 38.7 (24.9; 70.4) 2.4 (1.6; 4.4) -37.4 (-62.3; 5.8)

Bahia 340.0 (260.1; 438.9) 4.8 (3.7; 6.2) 175.8 (131.1; 258.4) 2.8 (2.1; 4.1) -41.1 (-60.8; -4.2)

Ceará 142.9 (101.5; 199.5) 3.6 (2.6; 5.0) 94.3 (64.0; 158.7) 2.3 (1.5; 3.8) -37.4 (-62.1; 18.7)

Maranhão 177.9 (110.7; 272.5) 4.8 (3.0; 7.3) 105.4 (69.4; 166.8) 2.6 (1.7; 4.1) -46.0 (-67.8; 0.1)

Paraíba 117.1 (80.3; 166.5) 6.7 (4.6; 9.5) 48.7 (34.2; 71.1) 2.7 (1.9; 3.9) -60.3 (-74.9; -34.4)

Pernambuco 229.1 (148.9; 318.8) 5.3 (3.5; 7.4) 120.2 (85.3; 169.0) 3.0 (2.2; 4.3) -42.9 (-65.3; 9.6)

Piaui 63.6 (39.4; 95.4) 3.9 (2.5; 5.9) 44.3 (31.4; 68.6) 3.0 (2.1; 4.6) -24.0 (-54.0; 46.9)

Rio Grande do Norte 59.4 (44.4; 78.2) 3.9 (2.9; 5.1) 31.3 (20.3; 55.2) 2.1 (1.3; 3.7) -47.0 (-69.2; 2.5)

Sergipe 34.5 (25.7; 45.5) 3.8 (2.9; 5.1) 24.8 (17.0; 38.6) 2.6 (1.8; 4.0) -32.5 (-56.7; 6.7)

Southeast Region
1,344.0 (1,104.3; 

1,612.1)
4.3 (3.5; 5.2) 771.5 (649.0; 1,022.5) 2.8 (2.4; 3.8) -34.4 (-45.6; -5.2)

Espírito Santo 63.2 (49.2; 73.1) 4.4 (3.4; 5.1) 42.0 (33.5; 51.9) 2.9 (2.3; 3.6) -33.7 (-48.0; -9.0)

Minas Gerais 354.8 (293.9; 426.4) 4.2 (3.5; 5.0) 203.9 (167.4; 268.3) 2.9 (2.4; 3.9) -30.4 (-43.0; -0.1)

Rio de Janeiro 258.9 (199.7; 308.6) 4.5 (3.5; 5.3) 139.4 (113.4; 187.6) 2.8 (2.2; 3.9) -38.4 (-53.0; -5.1)

São Paulo 667.0 (550.8; 805.4) 4.3 (3.6; 5.2) 386.2 (320.5; 527.1) 2.8 (2.3; 4.0) -35.1 (-47.8; -4.0)

South Region 500.2 (383.7; 579.8) 4.6 (3.5; 5.4) 279.8 (231.2; 355.6) 2.9 (2.5; 3.8) -37.1 (-50.2; -4.0)

Paraná 206.3 (154.0; 237.7) 4.6 (3.4; 5.3) 113.4 (93.3; 145.4) 2.8 (2.3; 3.6) -39.8 (-52.9; -3.2)

Rio Grande do Sul 185.4 (147.5; 217.6) 4.5 (3.5; 5.2) 97.6 (80.3; 120.9) 3.2 (2.6; 3.9) -28.7 (-43.0; 0.8)

Santa Catarina 108.4 (77.7; 129.8) 5.1 (3.6; 6.1) 68.8 (55.4; 96.3) 2.9 (2.3; 4.1) -43.5 (-58.3; -1.5)

West-Central Region 239.9 (184.6; 276.3) 4.7 (3.6; 5.4) 197.7 (166.1; 239.9) 3.4 (2.9; 4.2) -26.4 (-38.9; 2.7)

Distrito Federal 41.5 (33.2; 48.7) 4.4 (3.5; 5.2) 25.7 (20.5; 32.5) 2.5 (2.0; 3.3) -42.3 (-54.1; -19.5)

Goiás 126.0 (85.8; 154.8) 5.9 (4.0; 7.3) 93.5 (74.9; 115.7) 3.9 (3.0; 4.8) -34.3 (-50.2; 1.6)

Mato Grosso 32.1 (24.1; 41.6) 3.0 (2.2; 3.9) 44.7 (33.3; 61.2) 3.5 (2.6; 4.7) 15.3 (-12.5; 58.1)

Mato Grosso do Sul 40.3 (34.8; 52.2) 4.1 (3.5; 5.3) 33.8 (27.4; 44.0) 3.2 (2.6; 4.3) -20.8 (-36.9; 8.0)

Both

Brazil
7,847.9 (6,862.4; 

8,701.9)
4.9 (4.3; 5.4)

4,579.1 (4,053.7; 
6,056.0)

3.0 (2.6; 3.9) -39.0 (-46.7; -19.9)

North Region 548.4 (455.3; 616.5) 4.5 (3.8; 5.1) 565.6 (495.5; 661.9) 3.6 (3.2; 4.2) -19.8 (-30.9; -0.7)

Acre 36.4 (20.3; 48.5) 6.1 (3.5; 8.2) 32.2 (25.9; 39.9) 3.8 (3.0; 4.7) -38.3 (-57.2; 11.5)

Amapá 12.7 (10.3; 16.0) 3.2 (2.6; 4.1) 25.5 (20.6; 30.7) 3.6 (2.9; 4.3) 11.8 (-20.9; 46.7)

Amazonas 93.3 (82.1; 107.5) 3.8 (3.3; 4.4) 149.6 (125.4; 174.0) 4.6 (3.9; 5.4) 23.6 (2.0; 51.0)
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Pará 281.9 (220.7; 317.0) 4.9 (3.9; 5.5) 234.3 (197.7; 292.7) 3.3 (2.8; 4.2) -31.7 (-43.8; -4.0)

Rondônia 53.3 (44.5; 62.6) 3.9 (3.3; 4.6) 44.0 (35.4; 57.4) 3.2 (2.6; 4.2) -19.0 (-35.8; 7.7)

Roraima 10.2 (8.1; 12.6) 3.9 (3.1; 4.8) 31.7 (24.9; 39.0) 4.3 (3.4; 5.3) 11.0 (-15.3; 50.4)

Tocantins 60.6 (43.9; 81.3) 5.0 (3.6; 6.7) 48.2 (37.9; 61.1) 3.0 (2.4; 3.8) -39.2 (-57.7; -6.3)

Northeast Region
2,722.7 (2,202.9; 

3,338.2)
5.0 (4.1; 6.2)

1,373.8 (1,114.4; 
2,099.2)

2.6 (2.1; 4.0) -48.2 (-61.1; -19.9)

Alagoas 145.8 (114.2; 187.9) 4.1 (3.2; 5.3) 77.6 (56.7; 140.3) 2.4 (1.7; 4.3) -42.4 (-60.3; -9.3)

Bahia 721.3 (602.4; 873.4) 5.0 (4.2; 6.1) 349.1 (283.1; 503.5) 2.8 (2.2; 3.9) -44.7 (-57.2; -19.4)

Ceará 333.7 (265.6; 421.8) 4.1 (3.3; 5.2) 194.2 (151.4; 328.6) 2.3 (1.8; 3.9) -44.6 (-60.5; -5.8)

Maranhão 420.5 (306.5; 574.4) 5.6 (4.1; 7.7) 214.8 (163.2; 333.7) 2.6 (2.0; 4.0) -53.7 (-68.9; -27.3)

Paraíba 259.1 (204.2; 332.8) 7.3 (5.8; 9.4) 97.6 (75.9; 151.6) 2.6 (2.0; 4.1) -64.1 (-74.1; -42.9)

Pernambuco 498.6 (376.9; 621.3) 5.7 (4.3; 7.1) 237.2 (191.3; 338.5) 3.0 (2.4; 4.2) -48.5 (-61.5; -11.3)

Piaui 140.0 (103.4; 188.7) 4.3 (3.1; 5.7) 87.6 (69.3; 129.7) 2.9 (2.3; 4.3) -31.8 (-52.3; 17.2)

Rio Grande do Norte 127.1 (103.5; 156.0) 4.1 (3.4; 5.0) 62.4 (46.2; 108.3) 2.0 (1.5; 3.5) -50.6 (-64.9; -16.9)

Sergipe 76.7 (62.9; 94.3) 4.2 (3.4; 5.2) 53.3 (41.4; 78.0) 2.7 (2.1; 4.0) -34.5 (-50.0; -8.9)

Southeast Region
2,917.8 (2,639.4; 

3,291.4)
4.6 (4.2; 5.2)

1,619.2 (1,448.9; 
2,121.4)

3.0 (2.6; 3.8) -36.2 (-44.0; -22.0)

Espírito Santo 144.6 (126.5; 161.5) 4.9 (4.3; 5.5) 93.2 (81.2; 110.9) 3.2 (2.8; 3.8) -35.3 (-44.1; -20.7)

Minas Gerais 755.9 (681.6; 862.0) 4.4 (4.0; 5.0) 422.2 (362.9; 551.5) 3.0 (2.6; 3.8) -32.5 (-42.9; -20.9)

Rio de Janeiro 568.7 (487.1; 625.5) 4.9 (4.2; 5.4) 293.2 (255.2; 372.8) 2.9 (2.5; 3.8) -40.2 (-49.3; -20.1)

São Paulo
1,448.7 (1,296.7; 

1,667.3)
4.6 (4.1; 5.3) 810.7 (704.3; 1,072.1) 2.9 (2.5; 3.8) -36.7 (-45.9; -23.8)

South Region
1,123.5 (966.3; 

1,234.5)
5.1 (4.4; 5.6) 597.5 (531.8; 728.7) 3.1 (2.7; 3.7) -40.1 (-47.8; -23.2)

Paraná 451.2 (387.9; 496.5) 4.9 (4.2; 5.4) 244.1 (212.7; 296.1) 2.9 (2.6; 3.5) -40.4 (-49.6; -23.4)

Rio Grande do Sul 408.0 (360.9; 464.0) 4.8 (4.3; 5.5) 205.4 (181.6; 235.4) 3.3 (2.9; 3.7) -32.2 (-41.6; -20.4)

Santa Catarina 264.3 (201.6; 294.6) 6.1 (4.6; 6.8) 148.0 (127.0; 191.9) 3.1 (2.6; 4.0) -50.0 (-59.8; -21.2)

West-Central Region 535.5 (452.7; 591.1) 5.1 (4.3; 5.6) 423.0 (376.4; 484.9) 3.6 (3.2; 4.2) -28.9 (-38.1; -15.2)

Distrito Federal 87.9 (78.4; 99.6) 4.6 (4.1; 5.2) 55.5 (47.7; 69.6) 2.8 (2.3; 3.4) -40.4 (-49.3; -26.5)

Goiás 290.5 (210.5; 330.0) 6.7 (4.9; 7.6) 198.8 (171.4; 229.1) 4.1 (3.5; 4.7) -39.2 (-49.9; -22.4)

Mato Grosso 72.0 (57.7; 92.1) 3.3 (2.6; 4.2) 96.1 (79.4; 118.8) 3.6 (3.0; 4.5) 11.7 (-13.3; 45.5)

Mato Grosso do Sul 85.1 (76.2; 100.8) 4.2 (3.8; 5.0) 72.5 (61.5; 91.1) 3.4 (2.9; 4.4) -18.5 (-31.4; -3.6)

Source: Data derived from Global Burden of Disease 2023, Institute for Health Metrics and Evaluation, University of Washington.33

317



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Table 14.3 – Proportional mortality and absolute numbers of deaths from congenital malformations of the circulatory system 
according to the International Classification of Diseases, 10th revision (ICD-10), in 1996 and 2023. 

Congenital malformations ICD-10 1996 2023

Cardiac chambers and connections Q20 4.90% (198) 7.94% (327)

Cardiac septa Q21 10.12% (409) 20.35% (837)

Pulmonary and tricuspid valves Q22 1.51% (61) 5.71% (235)

Aortic and mitral valves Q23 1.44% (58) 9.14% (376)

Congenital malformations of heart, unspecified Q24.9 74.05% (2.990) 41.08% (1.690)

Great arteries Q25 4.1% (166) 11.67% (480)

Great veins Q26 0.17% (7) 1.24% (51)

Peripheral vascular system Q27 1.03% (42) 1.07%

Other congenital malformations of circulatory system Q28 2.69% (109) 1.80% (74)

Source: Data from Ministry of Health of Brazil – Hospital Information System of the Unified Health System (SIH/SUS).34
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Chart 14.1 – Age-standardized and under-5-year incidence and prevalence rates of congenital malformations of the circulatory system 
in Brazil, from 1990 to 2023, according to Brazilian geographic regions. Source: Data derived from Global Burden of Disease 2023, 
Institute for Health Metrics and Evaluation, University of Washington.33

Chart 14.2 – Age-standardized DALY rates due to congenital malformations of the circulatory system, according to sex, in Brazil, from 1990 
to 2023. Source: Data derived from Global Burden of Disease 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 14.3 – Age-standardized and under-5-year DALY rates due to congenital malformations of the circulatory system, in Brazil and its 
geographic regions, 1990-2023. Source: Data derived from Global Burden of Disease 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33

19
90

19
90

19
95

19
95

20
00

20
00

20
05

20
05

20
10

20
10

20
20

20
20

20
15

20
15

Co
ng

en
ita

l m
alf

or
m

at
io

ns
 o

f t
he

 c
irc

ul
at

or
y 

sy
st

em
  

< 
5-

ye
ar

 D
AL

Y 
ra

te
s 

(1
00

,0
00

)
Co

ng
en

ita
l m

alf
or

m
at

io
ns

 o
f t

he
 c

irc
ul

at
or

y 
sy

st
em

  
Ag

e-
st

an
da

rd
ize

d 
DA

LY
 ra

te
s 

(1
00

,0
00

)
6000

4000

2000

0

0

200

400

600

Year

Region
Brazil

West-Central region

North region South region

Northeast region Southeast region

Year

Region
Brazil

West-Central region

North region South region

Northeast region Southeast region

320



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

Chart 14.4 – Correlation between the 2023 sociodemographic index (SDI) and the percent changes of mortality rates due to congenital 
malformations of the circulatory system in Brazil, from 1990 to 2023. Source: Data derived from Global Burden of Disease 2023, Institute for 
Health Metrics and Evaluation, University of Washington.33
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Chart 14.5 – Age-standardized and under-5-year mortality rates due to congenital malformations of the circulatory system in Brazil and 
its geographic regions, 1990-2023. Source: Data derived from Global Burden of Disease 2023, Institute for Health Metrics and Evaluation, 
University of Washington.33
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CHAPTER 15 – CHRONIC KIDNEY DISEASE

ICD-10 N18.

See Tables 15.1 through 15.7 and Charts 15.1 through 
15.5.

Abbreviations used in chapter 15

ACEI Angiotensin-Converting-Enzyme Inhibitor

ARB Agiotensin Receptor Blocker

CI Confidence Interval 

CKD Chronic Kidney Disease

CVD Cardiovascular Disease

DALYs Disability-Adjusted Life Years

eGFR Estimated Glomerular Filtration Rate

ELSA-Brasil Brazilian Longitudinal Study of Adult Health

ESRD End-Stage Renal Disease

GBD Global Burden of Disease

GFR Glomerular Filtration Rate

GLP-1 Glucagon-Like Peptide-1

HD Hemodialysis

HDF Hemodiafiltration

KDIGO 
Kidney Disease: Improving Global 
Outcomes

KRT Kidney Replacement Therapy

KTx Kidney Transplant

OR Odds Ratio

PD Peritoneal Dialysis

PNS Brazilian National Health Survey

SBN
Brazilian Society of Nephrology (in 
Portuguese, Sociedade Brasileira de 
Nefrologia)

SDI Sociodemographic Index

SGLT2 Sodium-Glucose Cotransporter 2

SUS 
Brazilian Unified Health System (in 
Portuguese, Sistema Único de Saúde)

UI Uncertainty Interval

YLD Years Lived with Disability 

YLL 
Years of Life Lost due to premature 
mortality

Introduction
•	 Chronic kidney disease (CKD) is a prevalent health 

condition characterized by abnormalities of the kidney 
structure or function sustained for at least three months.443 

These abnormalities can be defined by a glomerular 
filtration rate (GFR) lower than 60mL/min/1.73m2 and/or 
presence of markers of kidney damage, such as albuminuria 
(urinary albumin-to-creatinine ratio) >30mg/g.444

•	 KDIGO (Kidney Disease: Improving Global Outcomes) 
classifies CKD into two domains based on GFR (G1-G5) 
and albuminuria (A1-A3).445 The GFR is usually determined 
from serum creatinine measurement, using standardized 
formulas that consider sex and age. According to its last 
update, KDIGO recommends not using race/ethnicity 
as a variable and stimulates the use of calculators that 
combine different sources of information, such as serum 
cystatin-C.445 The KDIGO CKD classification is widely 
endorsed by Brazilian entities. 

•	 The increasing understanding of the interactions of CKD, 
cardiovascular disease (CVD), diabetes, and obesity has 
led to the development of the concept of cardiovascular-
kidney-metabolic syndrome, which recognizes those 
conditions as interdependent manifestations of the same 
pathophysiological continuum. In such context, CKD not 
only shares risk factors with CVD and metabolic diseases 
but also acts as an important magnifier of cardiovascular 
risk and of adverse outcomes in health.

•	 Sometimes CKD manifests clinically only in its terminal 
phases, making its diagnosis a challenge for population 
health programs.446 End-stage renal disease (ESRD) 
is characterized by the inability to properly maintain 
homeostasis without adopting kidney replacement therapies 
(KRT), such as hemodialysis (HD), hemodiafiltration (HDF), 
peritoneal dialysis (PD), and kidney transplant (KTx).447

•	 According to GBD Study 2023, the global prevalence of 
CKD in adults was estimated as 14.2% (95% CI, 13.4-
15.2%) in 2023, adding up to an estimate of 788 million 
individuals with CKD (95% CI, 743-843 million).448 In 
addition, it is worth emphasizing that these rates have 
progressively increased over recent decades, and CKD is 
estimated to rise from the 16th to the 5th leading cause of 
years of life lost to premature mortality (YLL).448,449 

•	 Patients with CKD have significantly higher mortality 
than the general population, mainly from cardiovascular 
causes, with which CKD shares risk factors and often has 
a bidirectional relationship of cause and effect.450,451 In this 
chapter, kidney disease is addressed as a “cardiovascular 
risk factor”, except in the section about the burden of 
disease attributed to CKD. The GBD Study uses the 
terminology “kidney dysfunction”, defined by estimated 
glomerular filtration rate (eGFR) <60 mL/min/1.73m² and/
or clinically significant albuminuria (albumin-creatinine 
ratio ≥30 mg/g). Unlike CKD modeled as disease and used 
to estimate its own prevalence, incidence, and burden, 
kidney dysfunction is used in the comparative risk analysis 
to estimate the burden of other diseases, especially CVD, 
attributable to impaired kidney function. 

Prevalence
•	 The actual prevalence of CKD in the Brazilian population 

is unknown, because the condition is often asymptomatic 
in its initial stages and the diagnosis is mainly determined 
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based on laboratory criteria. Brazilian systematic review 
studies have been unable to compile data because of their 
heterogeneity, with CKD prevalence ranging from 1.43% 
to 27.3%, depending on the method/source used.452 
A systematic review with international meta-analysis 
performed to assess CKD prevalence in Latin America has 
reported CKD prevalence in the Brazilian population of 
13.91% (95% CI, 9.65-18.79%), based on six studies with 
high heterogeneity (I2 = 98.7%)453 (Table 15.1).

•	 The general population has limited awareness of CKD. 
Albuquerque et al., in a randomized population-based 
study conducted with 735 individuals in the city of 
Fortaleza, Ceará state, have identified that only 17% of 
the interviewees knew the concept of CKD, 6% knew 
the concept of creatinine, and less than 15% knew the 
risk factors for CKD, such as arterial hypertension and 
diabetes mellitus.454 Limited public awareness is an 
obstacle to clinical diagnosis and management, as well 
as to the performance of studies that evidence the actual 
CKD prevalence in the population. 

•	 Gouvea et al., assessing data from the last Brazilian 
National Health Survey (PNS) performed in 2019 with 
85,854 Brazilians, have found that 1.4% (95% CI, 1.3-
1.6) of the population reports having CKD, with a similar 
distribution between sexes (men, 1.3% [95% CI, 1.2-
1.5], and women, 1.5% [95% CI, 1.3-1.7]), with higher 
prevalence in populations with low educational level (2% 
[95% CI, 1.7-2.4]) and being more common among those 
at higher risk as follows: elderly > 75 years, 3.4% (95% 
CI, 2.2-5.2); individuals with hypertension, 3.3% (95% 
CI, 2.9-3.7); individuals with diabetes, 4.1% (95% CI, 
3.4-5.0); and individuals with dyslipidemia, 3.3% (95% 
CI, 2.8-0.9).455 The general rate of self-reported CKD in 
the population was 1.4% [95% CI, 1.3-1.6], the same 
identified in the 2013 PNS.456 

•	 Aguiar et al., analyzing a subsample of 7,457 participants 
from the 2013 PNS, which had collected biochemical 
tests, have identified CKD prevalence of 6.5% (95% CI, 
5.9-7.1) in that population when using the GFR <60ml/
min/1.73m2 criterion.457 

•	 Samaan et al., assessing data from laboratory tests of 
more than 1.5 million Brazilians from supplementary 
health insurance, have shown, using the GFR <60ml/
min/1.73m2 criterion, CKD prevalence of 3.8%, more 
common in men (4.0% versus 3.7% in women) and more 
prevalent with age increase (up to affecting 32.4% of 
individuals >75 years).458

•	 Cross-sectional studies of populations at high risk 
(outpatients with arterial hypertension, diabetes mellitus, 
heart diseases) tend to show higher CKD rates. Comini 
et al., studying patients from primary care in the city of 
Viçosa, Minas Gerais state, have reported that 15.4% of 
the patients with hypertension and/or diabetes showed 
some degree of CKD.459 In another study, Samaan et 
al., assessing patients referred for cardiology care at a 
specialized hospital in São Paulo, have identified an 
even higher CKD prevalence, which reached 31% of 
the population at risk.460

•	 The prevalence of CKD in its asymptomatic stages is 
internationally underestimated. The REVEAL-CKD Study 
was aimed at identifying the prevalence of unrecorded 
stage 3 CKD (GFR of 30-60 ml/min/1.73m2) of patients 
from several countries. In Brazil, the study has found that 
92% of the patients from the São Paulo University with 
stage 3 CKD, according to the laboratory criterion of GFR, 
were not recorded as patients with CKD in the assessed 
databases. In addition, the study has shown that only 4.9% 
of the Brazilian patients had their albuminuria measured, 
an essential information for diagnosis and follow-up.461 

•	 Barreto et al., assessing data from the ELSA-Brazil 
multicenter study, a cohort of public servants that 
followed 14,363 adults up at its baseline, initiated in 
2008-2010, have estimated CKD prevalence of 8.9%. In 
that same study, higher CKD prevalence was evidenced 
among racial minorities, odds ratio (OR) being higher 
among black individuals (OR 1.23; 95% CI, 1.03-1.47), 
‘pardos’ (OR 1.16; 95% CI, 1.00-1.35), and Indigenous 
(OR 1.72; 95% CI, 1.07-2.76).462 

•	 Among Brazilian Indigenous populations, CKD prevalence 
has been sparsely investigated. However, the most 
reliable surveys conducted in Indigenous populations in 
Northeastern Brazil have reported prevalence estimates 
ranging from 3.3% to 6.2%, with higher prevalences 
observed in more urbanized Indigenous populations.463 
Gomes et al., analyzing 1,715 Truká Indigenous adults, 
have shown CKD prevalence of 10% (95% CI, 8.6-11.5). 
In addition, in that native population, CKD seemed 
not associated with classic risk factors, such as arterial 
hypertension and diabetes, rising the hypothesis of 
alternative etiologies of CKD in Indigenous populations, 
such as Mesoamerican nephropathy (associated with 
agricultural work in tropical areas).464

•	 The prevalence of ESRD is better described at national 
level because of the possibility of screening and more 
properly quantifying patients in the different modalities 
of KRT, considering that most of those therapies are 
covered by the Brazilian Unified Health System (SUS). 
In Brazil, approximately 80% of the dialysis therapies 
and 90% of KTx are funded by the SUS. 

•	 The Brazilian Society of Nephrology (SBN) annually 
performs the Brazilian Dialysis Survey, in which the 
clinics providing that service voluntarily inform data for 
the SBN registry. Nerbass et al., in the last updated survey 
(2024), reported 172,585 patients receiving dialysis in 
Brazil (87.3% on HD, 7.1% on HDF, and 5.6% on PD), 
and the estimated prevalence rate of KRT with dialysis 
methods per million population was 812.465 Annually, 
dialysis surveys evidence an increase in the Brazilian 
population on that type of therapy. 

•	 Santos et al., analyzing data from the SUS database, 
have identified 161,685 patients on dialysis in Brazil 
in 2023 (the SBN survey in that same year indicated 
approximately 157,000 patients undergoing KRT).466 
The study showed that the number of Brazilians on 
dialysis increased from 133,000 to 161,000 (21%) from 
2015 to 2023. 
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Incidence
•	 Studies on the incidence of ckd in brazil are even scarcer, 

thus almost all national information on CKD incidence 
is restricted to cases of incident esrd on krt. 

•	 Carvalho et al. have assessed data from the elsa-brazil 
study, involving 12,399 participants with no evidence 
of ckd at baseline who attended a subsequent visit. 
the incidence of albuminuria (albumin-to-creatinine 
ratio ≥30 mg/g) was 2.82% in a mean follow-up of 
3.84 (±0.57) years. several adiposity indices assessed 
in the study were associated with the incidence of 
albuminuria.467 

•	 According to nerbass et al., based on the last brazilian 
dialysis survey, the number of patients on dialysis 
increased 52,944 in 2024, with 249 incident patients 
on dialysis per 1 million inhabitants.465

•	 The upward trend in the number of patients on krt 
should remain throughout the next years. international 
studies have suggested that brazil may have a 6.9% 
increase between 2022 and 2032 in the absolute number 
of patients with ckd g3-5, in addition to substantial 
increases of 170% in the population on dialysis and of 
80% in the kidney transplanted population.468 Lima et 
al. have assessed the trends of esrd in brazil, projecting 
incidence and prevalence rates of dialysis for 2039 of 
338 patients per million population and 1,225 patients 
per million population, respectively.469

•	 Although the absolute number of patients living with a 
functioning kidney transplant is uncertain in brazil, data 
have shown that 6,297 ktx were performed in brazil in 
2024.470 

Mortality 

General Mortality Attributable to CKD
•	 Chronic kidney disease is a relevant cause of mortality 

in Brazil, with growing impact over the past decades. 
Evidence from national ecological studies, time series 
analyses, and estimates based on secondary data have 
shown consistent increase in CKD mortality rates, 
accompanied by elevation in the absolute number of 
deaths.

•	 Gouvea et al. have identified that the age-standardized 
CKD mortality rate increased from 2.82 to 3.24 
deaths per 100,000 inhabitants from 2009 to 2020, 
corresponding to a mean annual percent change of 
1.29%. During that period, 81,034 Brazilians died due 
to CKD. The increase in mortality was progressive in the 
period studied, suggesting a sustained upward trend of 
mortality, with deaths attributable to CKD concentrated 
in the elderly population ≥75 years, in which those 
deaths represented 43.1%.471

•	 Regional studies have shown heterogeneity in the 
CKD mortality dynamics in Brazil. Ecological studies 
performed with data of hospitalizations for CKD and 
mortality from the disease in the Espírito Santo state, 
from 1996 and 2017, have shown that the mortality 

rate remained stable at 2.92 per 100,000 inhabitants, 
while hospitalizations for CKD increased 6.3% per 
year, with a mean incidence rate of 45.8 per 100,000 
inhabitants.472 However, in the Brazilian North region, 
during the same period of 1997-2017, there was a 
downward trend of CKD mortality (mean of 0.88% per 
year) and stability of hospitalizations for CKD (22.9 per 
100,000 inhabitants).473 

•	 Data from the GDB Study 2023 have shown that 
there were 86,074 (95% UI, 74,020-99,168) deaths 
attributable to kidney dysfunction in Brazil, a rate of 40.6 
per 100,000 (95% UI, 34.9-46.8). For comparison, data 
from 1990 showed 41,320 (95% UI, 34,048-48,385) 
deaths and a rate of 27.2 per 100,000 (95% UI, 22.8-
32.4), corresponding to a percent change of 46.7% (95% 
UI, 37.3-59.0) in the period. However, analyzing the 
age-standardized rates, there was a reduction from 53.1 
(95% UI, 42.2-63.3) to 33.3 per 100,000 inhabitants 
(95% UI, 28.5-38.3), corresponding to a percent 
change of 37.4% (95% UI, -41.9; -30.8), suggesting 
that the increase in the number should be mainly due 
to population aging (Table 15.2 and Chart 15.1). This 
same pattern was identified in both sexes. The burden 
of mortality attributed to kidney dysfunction has a strong 
age gradient, mainly concentrated in individuals aged 
≥50 years. Mortality attributed to kidney dysfunction 
decreases significantly in younger age groups, with 
reductions of 62.7% (95% UI, -68.2; -54.8) in children 
<5 years and of 44.0% (95% UI, -53.9; -30.7) in those 
aged 5-14 years. Data indicate that the all-age mortality 
increase reflects mainly population aging and not 
necessarily a proportional increase in individual risk.

•	 The GBD Study 2023 identifies important regional 
disparities in mortality attributed to kidney dysfunction in 
Brazil (Table 15.3). The South and Southeast regions have 
some of the highest reductions in age-standardized rates 
in the period, with reductions of 46.9% (95% UI, -51.6; 
-40.9) and 44.4% (95% UI, -48.8; -38.5), respectively. 
In the South region, the rate decreased from 59.0 per 
100,000 inhabitants (95% UI, 46.4-70.9) in 1990 to 31.3 
per 100,000 inhabitants (95% UI, 26.5-36.4) in 2023. In 
the Southeast region, the reduction was from 59.2 per 
100,000 inhabitants (95% UI, 47.3-70.5) to 32.9 per 
100,000 inhabitants (95% UI, 28.2-38.2). However, the 
North and Northeast regions had smaller reductions, with 
percent changes varying from -22.1% (95% UI, -28.2; 
-13.4) to -20.4% (95% UI, -27.4; -12.0), respectively. 
The rates remained relatively higher in those regions, 
with 39.1 per 100,000 inhabitants (95% UI, 33.7-44.6) 
in the North region and 33.9 per 100,000 inhabitants 
(95% UI, 28.2-38.9) in the Northeast region.

•	 Among patients undergoing KRT, mortality remained 
high. In the 2019 Brazilian Dialysis Survey, the annual 
crude mortality rate was 18.2%.474 Data from the last 
3 years suggest rate stability: 17.1% in 2022, 16.2% 
in 2023, and 16.5% in 2024.475 These values are 
comparable to those observed in several countries and 
reflect the high burden of comorbidities, especially CVD, 
in that population.
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Cardiovascular Mortality Attributable to CKD
•	 According to GBD 2023 estimates, mortality from CVD 

attributable to kidney dysfunction in Brazil, increased 
in absolute numbers from 26,803.3 deaths (95% UI, 
19,443.8–34,025.4) in 1990 to 37,675.1 deaths (95% 
UI, 26,969.7–48,357.6) in 2023. However, the age-
standardized mortality rate per 100,000 inhabitants 
decreased from 36.0 (95% UI, 25.5–46.1) to 14.5 (95% 
UI, 10.3–18.6), a reduction of 59.8% (95% UI, -61.7; 
-57.8) (Table 15.4 and Chart 15.2). Despite the increase 
in the absolute number of deaths, this reduction in 
age-standardized rates was strongly influenced by the 
decrease in mortality from ischemic heart disease and 
stroke attributable to kidney dysfunction. The age-
standardized rate of ischemic heart disease attributable 
to kidney dysfunction decreased 21.6 (95% UI, 15.0–
29.7) to 9.3 (95% UI, 6.5–12.8) per 100,000 inhabitants, 
representing a point reduction of 57.0%. For stroke, the 
rate decreased from 13.9 (95% UI, 8.7–19.6) to 4.7 
(95% UI, 2.8–6.7), a point reduction of 66.2%. For lower 
extremity peripheral arterial disease, the reduction was 
smaller, from 0.51 (95% UI, 0.31–0.69) to 0.48 (95% 
UI, 0.29–0.65), a point reduction of 5.1% (Chart 15.3).

•	 According to data from the GBD Study 2023, 
cardiovascular mortal i ty attr ibutable to kidney 
dysfunction increases progressively according to the age 
group up to 70-74 years and reaches the highest rate in 
patients older than 95 years (Chart 15.4).

•	 When comparing by sex, men had higher rates in the 
entire period. Among men, the age-standardized rate 
decreased from 39.8 (95% UI, 28.9–49.9) in 1990 
to 17.6 (95% UI, 12.8–22.6) in 2023, a reduction of 
55.8% (95% UI, -58.1; -53.6). Among women, the rate 
decreased from 32.3 (95% UI, 22.5–42.4) to 11.9 (95% 
UI, 8.2–15.7), a higher proportional reduction of 63.3% 
(95% UI, -65.6; -61.0). 

•	 Regarding temporal trend by age group, the reduction 
in the mortality rates from CVD attributable to kidney 
dysfunction occurred in all age groups. Among 
individuals aged 15-49 years, the rate dropped from 
2.8 (95% UI, 2.1–3.5) to 1.8 (95% UI, 1.4–2.3) per 
100,000 inhabitants, a reduction of 34.8% (95% UI, 
-39.6; -29.7). In the age group of 50-69 years, the rate 
decreased from 62.1 (95% UI, 48.5–77.5) to 26.9 (95% 
UI, 21.0–33.7), a reduction of 56.7% (95% UI, -58.8; 
-54.3). Among individuals aged 70 years or older, the 
rate decreased from 347.7 (95% UI, 237.5–456.9) to 
157.6 (95% UI, 107.7–208.8), a reduction of 54.7% 
(95% UI, -57.9; -51.7). 

•	 In 2023, the highest age-standardized rates were 
observed in the states of Amazonas [20.3 (95% UI, 
14.7–25.8)], Maranhão [19.8 (95% UI, 14.0–25.4)], 
and Alagoas [19.5 (95% UI, 14.4–25.4)] per 100,000 
inhabitants. The smallest rates were observed in the 
Distrito Federal [10.9 (95% UI, 7.6–13.9)], Minas Gerais 
[11.6 (95% UI, 8.3–15.3)], and Santa Catarina [12.2 
(95% UI, 8.5–16.0)]. This pattern evidences important 
regional heterogeneity. 

•	 The analys i s  of  the re lat ionship between the 
sociodemographic index (SDI) of 2023 and the percent 
change of mortality rates from CVD attributable to kidney 
dysfunction from 1990 to 2023 shows a consistent 
gradient. The Federative Units with higher SDI had more 
significant reductions in age-standardized rates in the 
period, while those with lower SDI had smaller reductions, 
indicating persistence of the burden of mortality. The 
Federative Units with higher socioeconomic development, 
such as São Paulo, Rio de Janeiro, and Distrito Federal, 
had more significant reductions in their mortality rates, 
while others, such as Maranhão, Piauí, and Alagoas, 
maintained relatively smaller reductions and higher 
rates in 2023. This pattern suggests that the decrease in 
cardiovascular mortality attributable to kidney dysfunction 
partially accompanied the improvement in socioeconomic 
conditions and in access to health services, reflecting 
structural inequalities in prevention, diagnosis, and 
management of CKD and its cardiovascular complications 
in Brazil (Chart 15.5).

•	 Despite the consistent reduction in age-standardized rates, 
the increase in the absolute number of deaths emphasizes 
the increasing role of CKD as a determinant of cardiovascular 
mortality in Brazil, especially in the context of population 
aging and high prevalence of cardiometabolic factors.

Burden of Disease 

Burden of Disease Attributed to CKD 
•	 In recent decades, CKD, here assessed as disease instead 

of risk factor, has occupied an increasing position among 
the leading causes of burden of disease globally. Data 
from the GBD Study have shown that CKD accounted 
for approximately 45 million DALYs globally in 2023, 
corresponding to around 1.5-1.7% of the total burden 
of disease globally. This number represents a substantial 
increase as compared to previous estimates, reflecting the 
increase in incidence and cardiometabolic risk factors, as 
well as population aging. Globally, CKD has grown faster 
than many other non-communicable diseases. From 1990 
to 2023, CKD was a cause of disease with one of the highest 
proportional increases in the global burden of DALYs.448

•	 In Brazil, the CKD contribution to the total burden of 
disease has also increased progressively. Estimates of the 
GBD Study indicate that CKD is among the 20 leading 
causes of burden of disease, and the age-standardized 
DALY rate due to CKD in Brazil is comparable to that of 
other middle-income countries.448 The analysis of the 
components of DALYs indicates that the greatest part of 
the burden of CKD is related to YLLs, which represent 
70–75% of the total burden, while the years lived with 
disability (YLD) account for approximately 25–30%. This 
pattern reflects the high mortality associated with the 
advanced stages of kidney disease and the high incidence 
of cardiovascular complications in that population.

•	 In 2023, the global burden of disease attributable 
to CKD in Brazil was estimated as 2,194,707 (95% 
UI, 1,939,764-2,474,469) disability-adjusted life 
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years (DALYs), corresponding to a rate of 1,034.9 per 
100,000 inhabitants (95% UI, 914,7-1,166.8). In 1990, 
1,208,761 DALYs (95% UI, 1,039,186.7-1,365,098.9) 
were estimated with rate of 809.5 per 100,000 (95% 
UI, 695.9-914.1), corresponding to an increase of 
27.8% (22.0-35.8) in the period. However, the age-
standardized rate decreased from 1,288.6 per 100,000 
inhabitants (95% UI, 1,089.0-1,478.8) in 1990 to 842.8 
per 100,000 inhabitants (95% UI, 744.0-948.9) in 2023, 
a reduction of 34,6% (95% UI, -38.4; -29.7) (Table 15.5). 
Similarly to general mortality, the distribution between 
sexes was similar and the age gradient was present, 
concentrating mainly in individuals ≥ 50 years. 

•	 The increase in DALYs attributable to CKD from 1990 to 
2023 can be mainly attributed to: (1) population aging, 
which increases the prevalence of chronic diseases; 
(2) increased prevalence of diabetes mellitus and 
arterial hypertension, the major risk factors for CKD; 
(3) longer survival of patients with CVD and metabolic 
diseases, enabling more individuals to develop kidney 
complications over time.

Burden of Cardiovascular Disease Attributable to CKD
•	 In the GBD Study 2023, the analysis of CKD-attributable 

risk factors shows that a substantial proportion of CKD 
burden is related to modifiable risk factors. Among the 
major determinants, arterial hypertension, diabetes 
mellitus, and high body mass index stand out. In 
addition, these factors are widely acknowledged 
as key determinants of CVD, reinforcing the close 
interrelationship between the epidemiology and 
pathophysiological mechanisms of both entities.

•	 Data from the GBD Study 2023 showed that the burden 
of DALYs due to CVD attributable to kidney dysfunction 
increased substantially in Brazil from 1990 to 2023 in 
absolute numbers, passing from 637,627.1 DALYs (95% 
UI, 482,030.1–791,751.7) in 1990 to 811,608.5 (95% 
UI, 615,152.0–1,016,635.5) in 2023. However, there 
was a significant reduction in the age-standardized 
DALY rate, from 732.7 per 100,000 inhabitants (95% 
UI, 545.9–916.5) to 306.9 per 100,000 inhabitants 
(95% UI, 231.4–384.5), corresponding to a relative 
reduction of 58.1% (95% UI, -60.0 to -56.3). Significant 
regional heterogeneity was observed, with substantial 
reductions in the South and Southeast regions, such as 
in the states of Paraná [67.0% (95% UI, -69.2; -64.8)], 
Santa Catarina [67.1% (95% UI, -69.3; -64.4)], and Rio 
de Janeiro [64.7% (95% UI, -66.9; -62.6)], while smaller 
reductions occurred in the Northeast and North states, 
particularly in Maranhão [33.9% (95% UI, -40.7; -25.5)], 
Ceará [36.1% (95% UI, -42.4; -29.0)], and Tocantins 
[41.4% (95% UI, -46.9; -34.5)] (Table 15.6). 

•	 Analyzing according to sex, men had higher age-
standardized rates attributable to kidney dysfunction as 
compared to women in both 1990 and 2023. Among 
men, the age-standardized DALY rates decreased from 
863.9 per 100,000 inhabitants (95% UI, 647.9–1,075.9) 
to 389.8 (95% UI, 299.1–485.2), a reduction of 54.9% 

(95% UI, -57.4; -52.5). Among women, the reduction 
was even greater, from 611.1 (95% UI, 457.1–787.3) to 
236.0 (95% UI, 175.8–296.4) per 100,000 inhabitants, 
corresponding to a percent change of -61.4% (95% UI, 
-63.3; -59.2) (Table 15.7). 

Economic Impact of CKD 
•	 CKD imposes a substantial economic burden on 

healthcare systems, with costs rising sharply as the 
disease progresses to advanced stages. In Brazil, most 
direct costs attributable to CKD are concentrated 
in KRT, especially HD, which is the most common 
modality among patients on chronic dialysis. Data from 
the Brazilian Dialysis Survey show continuous growth 
of the population on dialysis treatment in the country, 
accompanying population aging and the high prevalence 
of arterial hypertension and diabetes mellitus, the 
leading factors associated with CKD progression.465,474

•	 Estimates based on SUS data for the 2013-2015 period 
indicate that CKD accounts for a disproportionately large 
share of public healthcare expenditure, although patients 
receiving dialysis represent only a very small fraction 
of the Brazilian population. Alcalde and Kirsztajn have 
estimated that expenses of SUS with CKD were mainly 
concentrated in the CKD stages requiring dialysis, with 
annual expenditure exceeding R$ 2 billion in the period 
analyzed, a value that might have increased in the 
subsequent years because of the increase in the number 
of patients receiving KRT and the update of the values 
paid for the procedures.475 In addition, that study has 
shown a strong cost gradient across disease stages: the 
annual cost per patient on HD was several times higher 
than the cost of managing patients in the early stages 
of CKD, reinforcing the substantial opportunity cost 
associated with preventable disease progression.475 In 
a subsequent economic analysis using Brazilian data, 
Alcalde, Kirsztajn, and Cherchiglia have demonstrated 
that prevention and early management strategies of 
CKD are substantially more cost-effective than dialysis 
treatment, estimating that the annual cost of providing 
HD to a single patient could finance the care of dozens 
of patients with stage 4 CKD or hundreds to thousands 
of patients in the early stages of the disease.476

•	 In addition to the direct costs of dialysis, CKD 
is associated with greater use of the healthcare 
services, recurrent hospitalizations, and higher risk of 
cardiovascular, infectious, and metabolic events. This 
impact is particularly relevant because patients with CKD 
often have multimorbidity and require longitudinal care, 
serial laboratory tests, nephroprotective medications, 
management of complications, and, in advanced stages, 
vascular access, hospitalizations, and KRT-related 
procedures. Studies based on Brazilian administrative 
records reinforce that KRT is one of the most complex 
lines of chronic care and one of the most reliant on 
public financing from SUS.477

•	 In addition, the economic impact of CKD is magnified by 
underdiagnosis. In the multinational REVEAL-CKD study, 
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which included Brazilian data from the University of São 
Paulo system, 11,262 patients had laboratory evidence 
of stage 3 CKD, but most of them had no CKD diagnosis 
recorded.461 These findings suggest lost opportunities for 
risk stratification, implementation of nephroprotective 
therapies, and prevention of progression to higher-cost 
stages.

•	 Finally, CKD generates substantial indirect costs resulting 
from functional disabilities, absence from work, early 
retirement, and premature mortality. Patients receiving 
HD require treatment several times per week, which 
limits workforce participation and imposes additional 
costs on patients, their families, and the health care 
system. Thus, strategies of early detection, arterial 
hypertension and diabetes control, proper use of 
nephroprotective therapies, and organization of lines of 
care for CKD should be interpreted as not only clinical 
measures, but interventions of high economic value 
for SUS.

Knowledge and Implementation of Strategies to Prevent 
CKD Progression 
•	 The lack of public awareness about CKD continues to 

be a significant barrier to early diagnosis and timely 
implementation of nephroprotective measures in Brazil. 
As previously noted, the Brazilian population remains 
largely unaware of CKD and its risk factors, underscoring 
the need for health education strategies.454 

•	 This limited population awareness is accompanied 
by gaps in clinical recognition and risk stratification 
within healthcare services. In a multinational study with 
Brazilian data extracted from the São Paulo healthcare 
system database, the proportion of unrecorded stage 
3 CKD was 97.0% in Brazil and the availability of 
urinary albumin-creatinine ratio testing was only 4.9%, 
the lowest among the countries assessed, evidencing 
underdiagnosis and underutilization of key markers 
of kidney risk.461 Similarly, the Brazilian CHECK-CKD 
study, conducted in a nationwide laboratory database, 
has shown that 42% of the creatinine measurements 
lacked an accompanying urinary albumin-to-creatinine 
ratio measurement in up to 12 months, although 
approximately 10.8% of the tests suggested CKD.478

•	 In primary care, Brazilian data have shown that 
the implementation of kidney care is unequal and 
incomplete. In a city of the São Paulo state, among 1,066 
individuals with at least one risk factor for CKD (arterial 
hypertension, diabetes, or age >60 years), there was 
creatinine record in 79.4% of the medical records and 
assessment of proteinuria in 58.8%, but only 16.7% of 
the patients had CKD assigned in the medical records 
as a diagnosis. Of the individuals meeting criteria for 
referral to a specialist, only 31.6% had been referred to 
a nephrologist. These findings are particularly relevant 
because they evidence that the problem in Brazil 
regards not only testing availability, but laboratory data 
translation into clinical diagnosis, risk stratification, and 
therapeutic decision.479

•	 Data from Brazilian patients with diabetes mellitus have 
suggested that the implementation of CKD screening 
and of nephroprotective drug treatment falls short of 
optimal practice. In a study conducted in the city of 
Divinópolis, Minas Gerais state, with 265 patients with 
type 2 diabetes followed up at basic healthcare clinics, 
41.2% of them had kidney impairment, but only 21.9% 
had been tested for isolated albuminuria and 12.1% had 
had their urinary albumin-to-creatinine ratio measured. 
Of those with kidney impairment, only 61.2% were 
receiving a nephroprotective drug, evidencing that 
incomplete laboratory identification is accompanied by 
insufficient pharmacological implementation.480

•	 Brazilian studies have shown that the renin–angiotensin 
system blockade remains the major pharmacological 
strategy effectively and widely implemented. In a study 
of quality indicators, 82.8% of patients with arterial 
hypertension and CKD were receiving renin–angiotensin 
system blockers,478 which suggests reasonable uptake 
of that classic nephroprotective strategy, although there 
remains room for improvement in its implementation. 

•	 In recent years, the pharmacological arsenal to delay 
CKD progression has expanded significantly with the 
incorporation of SGLT2 inhibitors and, in selected 
settings, non-steroid mineralocorticoid receptor 
antagonists and GLP-1 receptor agonists.481-483 However, 
Brazilian studies with population data or from real 
practice included in this chapter still predominantly 
report the implementation of ACEI/ARB and do not 
provide robust national series on the use of SGLT2 
inhibitors or finerenone in the routine of primary care 
or general outpatient clinics. It is worth noting that GLP-
1 agonists and non-steroid mineralocorticoid receptor 
antagonists are treatment strategies not yet available for 
SUS patients. 

•	 Nevertheless, recent documents have shown a clear 
shift in the therapeutic paradigm. The Brazilian Society 
of Cardiology guidelines for the management of arterial 
hypertension recommend the use of SGLT2 inhibitors for 
patients with CKD undergoing conservative treatment.234 
The contemporary understanding of the existence of 
cardiovascular-kidney-metabolic syndrome reinforces 
that those drugs should be prioritized especially for 
individuals with cardiovascular risk factors, CKD, or at 
high risk for heart failure.484

Perspectives 
•	 Chronic kidney disease is an important public health 

issue in Brazil, with increasing impact on morbidity, 
mortality, and the healthcare system. High CKD 
prevalence in populations with cardiovascular risk factors 
reinforces the need for integration of the strategies of 
cardiovascular prevention and CKD management.

•	 The CKD burden tends to increase in next decades due 
to demographic and epidemiological changes in Brazil.

•	 Because of the increasing economic burden of CKD, 
strategies for prevention and early diagnosis of the 
disease can represent an important opportunity for cost 
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reduction in the healthcare system. Of the interventions 
with high potential impact, the following stand out: 
(1) strict control of risk factors, especially arterial 
hypertension and diabetes mellitus; (2) implementation 
of population strategies of kidney disease screening 
in populations at risk; and (3) use of pharmacological 
therapies to delay CKD progression at its earlier stages.

•	 Primary care is paramount for the early identification and 
management of CKD. Programs for health education and 
regular follow-up of patients with risk factors have high 
potential to reduce disease progression.

•	 Policies aimed at widening KRT modalities, especially 
the expansion of the national program of PD and KTx, 
as well as optimizing dialysis therapy, can contribute to 

improve the healthcare system efficiency and reduce 
the economic impact of the disease.

•	 The current Brazilian scenario appears to be characterized 
by three levels of challenge. The first is educational, 
with limited public awareness about CKD and its risk 
factors. The second is structural, with subdiagnosis, 
underrecording, and insufficient use of albuminuria 
measurement for screening and risk stratification. The 
third is therapeutic, in which classic nephroprotective 
pharmacological strategies have already been partially 
implemented, but their monitoring and continuity of 
care remain suboptimal, and reliable national data on 
the large-scale implementation of newer therapies are 
still lacking.
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Table 15.1 – Prevalence of chronic kidney disease (CKD) in Brazil

Study Population CKD definition Prevalence 95% CI

Aguiar et al., 2020 PNS 2013; 60,202 adults
Self-reported medical 

diagnosis
1.42% 1.3–1.5%

Samples with laboratory tests 6.5% 5.9-7.1%

Gouvêa et al., 2022 PNS 2019; Brazilian adults

Self-reported diagnosis
(all)

1.4% 1.3–1.6%

elderly > 75 years 3.4% 2.2-5.2%

hypertension 3.3% 2.9-3.7%

diabetes 4.1% 3.4-5.0%

Marinho et al., 
2020

Metropolitan region of Manaus; 
4,001 adults

Self-reported CKD 2.1% 1.6–2.5%

Comini et al., 2020
Viçosa-MG; 

841 individuals with SAH and/or DM 
from PC 

eGFR <60 ml/min/1.73m² and/
or ACR ≥30 mg/g

15.4% NR

Barreto et al., 2016
14,363 adults from the ELSA-Brazil 

Study
eGFR <60 ml/min/1.73m² and/

or ACR ≥30 mg/g
8.9%

NR

Vera-Ponce et al., 
2025

Latin-America systematic review/
metanalysis;

6 Brazilian studies
KDIGO/KDOQI criteria Brazil: 13.9% 9.6–18.8%

Gomes et al., 2024 
1,715 individuals from the Truká 

Indigenous people 
eGFR <60 ml/min/1.73m² and/

or ACR ≥30 mg/g
10% 8.6-11.5%

Note: ACR/UACR = urinary albumin-creatinine ratio; 95% CI = 95% confidence interval; CKD = chronic kidney disease; DM = 
diabetes mellitus; eGFR = estimated glomerular filtration rate; KDIGO = Kidney Disease: Improving Global Outcomes; KDOQI 
= Kidney Disease Outcomes Quality Initiative; PC = primary care; PNS = Brazilian National Health Survey; SAH = systemic 
arterial hypertension.
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Table 15.2 – Number of deaths and all-age and age-standardized mortality rates (per 100,000) from all causes attributable to 
kidney dysfunction, in 1990 and 2023, and percent change of rates in the period, according to sex and age group, in Brazil

Age group Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

<5 years Brazil 106.7 ( 88.2; 128.5) 1.2 ( 1.0; 1.5) 38.4 ( 31.2; 45.7) 0.5 ( 0.4; 0.6) -59.3 (-68.6; -46.2)

5-14 years Brazil 85.6 ( 69.5; 104.3) 0.5 ( 0.4; 0.6) 41.6 ( 32.7; 50.4) 0.3 ( 0.2; 0.3) -40.0 (-55.0; -21.1)

15-49 years Brazil
2,999.5 ( 2,598.3; 

3,370.9)
7.9 ( 6.9; 8.9)

3,381.2 ( 3,027.0; 
3,780.0)

6.3 ( 5.6; 7.0) -21.2 (-27.8; -14.3)

50-69 years Brazil
8,960.0 ( 7,507.6; 

10,485.9)
118.7 ( 99.4; 

138.9)
16,222.2 (14,213.4; 

18,306.8)
79.4 ( 69.5; 89.6) -33.1 (-38.4; -26.1)

70+ years Brazil
9,887.2 ( 7,706.0; 

12,030.8)
518.7 ( 404.2; 

631.1)
25,790.4 (21,919.9; 

29,674.7)
401.6 ( 341.3; 

462.1)
-22.6 (-30.1; -12.1)

All ages Brazil
22,038.9 (18,279.9; 

25,582.8)
29.9 ( 24.8; 34.7)

45,473.8 (39,354.5; 
51,522.8)

44.1 ( 38.2; 50.0) 47.8 ( 36.6; 63.3)

Age-
standardized

Brazil NA 60.0 ( 48.9; 70.6) NA 40.9 ( 35.5; 46.4) -31.8 (-37.0; -23.9)

Female

<5 years Brazil 85.4 ( 70.3; 101.3) 1.0 ( 0.8; 1.2) 24.7 ( 20.1; 29.6) 0.3 ( 0.3; 0.4) -66.9 (-74.3; -58.0)

5-14 years Brazil 80.7 ( 66.8; 97.3) 0.5 ( 0.4; 0.6) 33.0 ( 26.9; 40.3) 0.2 ( 0.2; 0.3) -48.3 (-60.8; -32.5)

15-49 years Brazil
2,224.8 ( 2,007.7; 

2,458.4)
5.7 ( 5.1; 6.3)

2,410.5 ( 2,198.6; 
2,660.3)

4.3 ( 3.9; 4.8) -24.2 (-29.4; -18.2)

50-69 years Brazil
5,887.6 ( 4,974.4; 

6,858.6)
71.9 ( 60.7; 83.7)

10,459.9 ( 9,215.4; 
11,863.6)

45.0 ( 39.7; 51.0) -37.4 (-42.6; -31.1)

70+ years Brazil
11,003.0 ( 8,324.2; 

13,729.5)
464.5 ( 351.4; 

579.6)
27,672.0 (21,217.2; 

33,364.4)
316.6 ( 242.7; 

381.7)
-31.8 (-39.1; -22.5)

All ages Brazil
19,281.6 (15,831.0; 

23,293.4)
25.5 ( 21.0; 30.8)

40,600.1 (32,811.4; 
47,655.7)

37.2 ( 30.1; 43.7) 45.9 ( 32.2; 58.6)

Age-
standardized

Brazil NA 46.9 ( 37.6; 57.4) NA 27.3 ( 22.2; 31.9) -41.9 (-46.5; -35.8)

Both

<5 years Brazil 192.1 ( 164.7; 217.7) 1.1 ( 1.0; 1.3). 63.1 ( 54.3; 72.1) 0.4 ( 0.4; 0.5) -62.7 (-68.2; -54.8)

5-14 years Brazil 166.3 ( 142.7; 193.8) 0.5 ( 0.4; 0.5) 74.6 ( 63.9; 87.6) 0.3 ( 0.2; 0.3) -44.0 (-53.9; -30.7)

15-49 years Brazil
5,224.3 ( 4,663.4; 

5,777.7)
6.8 ( 6.1; 7.5)

5,791.7 ( 5,275.2; 
6,414.8)

5.3 ( 4.8; 5.8) -22.5 (-26.9; -18.2)

50-69 years Brazil
14,847.5 (12,480.7; 

17,175.8)
94.3 ( 79.3; 

109.1)
26,682.1 (23,750.9; 

30,221.9)
61.1 ( 54.4; 69.2) -35.2 (-39.7; -30.3)

70+ years Brazil
20,890.2 (15,895.0; 

25,613.8)
488.7 ( 371.8; 

599.1)
53,462.4 (43,812.6; 

63,032.3)
352.6 ( 289.0; 

415.7)
-27.8 (-33.8; -18.3)

All ages Brazil
41,320.5 (34,048.1; 

48,384.9)
27.7 ( 22.8; 32.4)

86,073.8 (74,020.5; 
99,168.1)

40.6 ( 34.9; 46.8) 46.7 ( 37.3; 59.0)

Age-
standardized

Brazil NA 53.1 ( 42.2; 63.3) NA 33.3 ( 28.5; 38.3) -37.4 (-41.9; -30.8)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 15.3 – Number of deaths and age-standardized mortality rates (per 100,000) from kidney dysfunction, in 1990 and 2023, 
and percent change of rates in the period, in Brazil, its geographic regions, and Federative Units 

Location
1990 2023 Percent change of rates 

(95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
41,320.5 (34,048.1; 

48,384.9)
53.1 ( 42.2; 

63.3)
86,073.8 (74,020.5; 

99,168.1)
33.3 ( 28.5; 

38.3)
-37.4 (-41.9; -30.8)

North region
1,683.2 ( 1,400.0; 

1,962.8)
50.3 ( 40.6; 

60.6)
5,817.8 ( 5,068.4; 

6,583.8)
39.1 ( 33.7; 

44.6)
-22.1 (-28.2; -13.4)

Acre 69.8 ( 59.1; 80.7)
48.7 ( 40.2; 

56.6)
247.3 ( 207.8; 278.8)

37.6 ( 31.4; 
42.7)

-22.7 (-32.3; -11.3)

Amapá 40.9 ( 33.6; 49.1)
44.9 ( 36.8; 

55.2)
214.8 ( 181.8; 245.8)

40.4 ( 33.8; 
46.4)

-10.0 (-20.5; 3.4)

Amazonas 371.8 ( 310.1; 430.8)
58.3 ( 46.9; 

68.6)
1,328.0 ( 1,143.7; 

1,498.6)
45.2 ( 38.3; 

51.9)
-22.4 (-30.5; -12.1)

Pará 869.2 ( 711.3; 1,042.7)
47.7 ( 38.1; 

58.1)
2,632.0 ( 2,255.0; 

3,020.0)
36.2 ( 30.7; 

41.7)
-24.0 (-32.0; -15.3)

Rondônia 177.8 ( 147.8; 204.6)
61.8 ( 50.7; 

73.1)
635.7 ( 539.5; 713.5)

42.1 ( 35.2; 
47.5)

-32.0 (-39.9; -21.6)

Roraima 25.0 ( 21.1; 29.0)
53.2 ( 43.7; 

63.1)
159.0 ( 137.0; 180.9)

42.1 ( 35.0; 
48.5)

-20.9 (-29.9; -8.0)

Tocantins 128.6 ( 108.6; 148.1)
52.1 ( 42.3; 

61.9)
601.2 ( 506.1; 702.3)

38.4 ( 32.1; 
44.9)

-26.4 (-34.3; -15.7)

Northeast region
9,868.7 ( 8,046.2; 

11,702.3)
42.5 ( 33.8; 

51.1)
22,792.2 (18,995.1; 

26,142.9)
33.9 ( 28.2; 

38.9)
-20.4 (-27.4; -12.0)

Alagoas 640.0 ( 525.9; 765.2)
51.1 ( 40.7; 

62.3)
1,437.0 ( 1,218.5; 

1,657.7)
42.5 ( 35.9; 

49.1)
-16.9 (-25.9; -4.7)

Bahia
2,445.2 ( 2,011.1; 

2,903.7)
38.4 ( 30.5; 

46.4)
6,087.5 ( 5,051.7; 

6,985.2)
32.8 ( 27.4; 

37.6)
-14.5 (-22.2; -5.8)

Ceará
1,209.6 ( 962.3; 

1.440.0)
33.9 ( 26.6; 

40.7)
3,206.0 ( 2,641.7; 

3,725.4)
28.5 ( 23.6; 

32.9)
-16.0 (-24.2; -5.4)

Maranhão 976.9 ( 787.8; 1,171.5)
43.6 ( 34.6; 

52.4)
2,870.8 ( 2,401.2; 

3,297.8)
41.8 ( 34.8; 

48.0)
-4.3 (-15.5; 8.8)

Paraíba 930.0 ( 762.3; 1,096.7)
44.1 ( 35.7; 

52.6)
1,788.3 ( 1,478.2; 

2,072.2)
34.0 ( 28.2; 

39.2)
-22.9 (-31.2; -13.2)

Pernambuco
2,238.5 ( 1,828.9; 

2,681.2)
54.9 ( 44.2; 

66.4)
3,848.3 ( 3,257.2; 

4,449.5)
35.1 ( 29.6; 

40.7)
-36.1 (-41.9; -28.7)

Piauí 509.0 ( 408.4; 609.2)
39.6 ( 31.4; 

48.0)
1,400.2 ( 1,115.4; 

1,645.8)
33.6 ( 26.8; 

39.4)
-15.3 (-24.9; -3.5)

Rio Grande do 
Norte

534.9 ( 425.4; 646.9)
35.8 ( 28.3; 

44.0)
1,329.2 ( 1,092.8; 

1,547.0)
30.5 ( 25.2; 

35.5)
-14.7 (-25.0; -2.1)

Sergipe 384.4 ( 320.2; 452.7)
50.2 ( 40.7; 

59.3)
825.0 ( 691.0; 951.1)

33.3 ( 27.7; 
38.4)

-33.7 (-40.4; -24.7)

Southeast region
20,986.5 (17,335.6; 

24,575.6)
59.2 ( 47.3; 

70.5)
39,076.1 (33,491.9; 

45,369.0)
32.9 ( 28.2; 

38.2)
-44.4 (-48.8; -38.5)

Espírito Santo 729.9 ( 588.3; 868.9)
56.6 ( 44.7; 

68.4)
1,672.7 ( 1,433.0; 

1,916.3)
33.4 ( 28.5; 

38.2)
-41.1 (-47.4; -33.3)

Minas Gerais
4,640.6 ( 3,901.1; 

5,334.5)
53.5 ( 43.3; 

62.8)
9,038.2 ( 7,688.0; 

10,390.6)
30.5 ( 25.9; 

34.9)
-43.0 (-47.8; -36.9)
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Rio de Janeiro
5,587.4 ( 4,548.6; 

6,649.9)
66.0 ( 52.6; 

80.0)
9,347.1 ( 8,130.1; 

10,742.8)
39.3 ( 34.1; 

45.1)
-40.5 (-46.3; -33.4)

São Paulo
10,028.6 ( 8,379.6; 

11,758.9)
59.0 ( 47.6; 

70.2)
19,018.1 (16,177.0; 

22,296.9)
31.6 ( 26.8; 

37.1)
-46.4 (-50.4; -40.8)

South region
6,985.0 ( 5,704.6; 

8,263.4)
59.0 ( 46.4; 

70.9)
12,674.5 (10,770.8; 

14,753.1)
31.3 ( 26.5; 

36.4)
-46.9 (-51.6; -40.9)

Paraná
2,644.7 ( 2,196.0; 

3,109.8)
64.2 ( 50.8; 

76.8)
4,794.7 ( 4,115.2; 

5,564.2)
32.6 ( 27.8; 

37.9)
-49.2 (-53.5; -44.1)

Rio Grande do Sul
3,226.7 ( 2,586.5; 

3,817.2)
57.8 ( 45.1; 

69.7)
5,369.8 ( 4,520.5; 

6,224.3)
31.9 ( 26.8; 

37.0)
-44.8 (-49.6; -38.0)

Santa Catarina
1,113.5 ( 904.8; 

1,334.3)
52.5 ( 41.5; 

63.7)
2,510.0 ( 2,104.7; 

2,959.1)
28.4 ( 23.7; 

33.5)
-46.0 (-51.0; -38.2)

West-Central 
region

1,797.1 ( 1,500.7; 
2,075.4)

49.2 ( 39.2; 
58.5)

5,713.2 ( 4,936.7; 
6,550.8)

33.2 ( 28.4; 
38.2)

-32.4 (-37.2; -25.0)

Distrito Federal 241.2 ( 200.2; 281.3)
48.4 ( 38.5; 

58.4)
735.1 ( 616.6; 846.3)

25.5 ( 21.2; 
29.6)

-47.3 (-53.5; -38.5)

Goiás 827.1 ( 689.3; 967.1)
47.9 ( 38.3; 

57.5)
2,561.0 ( 2,206.8; 

2,940.9)
33.1 ( 28.3; 

38.2)
-30.9 (-37.0; -22.8)

Mato Grosso 318.8 ( 260.7; 373.3)
48.4 ( 38.8; 

58.2)
1,271.2 ( 1,092.5; 

1,445.7)
37.5 ( 31.9; 

42.7)
-22.5 (-31.3; -12.4)

Mato Grosso do 
Sul

410.1 ( 338.1; 485.1)
53.5 ( 42.5; 

64.6)
1,145.9 ( 972.0; 

1,336.4)
36.7 ( 31.0; 

43.0)
-31.4 (-37.7; -23.9)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 15.4 – Number of deaths and age-standardized mortality rates (per 100,000) from cardiovascular disease attributable 
to kidney dysfunction, in 1990 and 2023, and percent change of rates in the period, in Brazil, its geographic regions, and 
Federative Units

Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
26,803.3 (19,443.8; 

34,025.4)
36.0 ( 25.5; 46.1)

37,675.1 (26,969.7; 
48,357.6)

14.5 (10.3; 18.6) -59.8 (-61.7; -57.8)

North region
1,019.0 ( 747.2; 

1,294.5)
33.0 ( 23.1; 42.8)

2,398.8 ( 1,738.8; 
3,025.9)

16.4 ( 11.6; 20.8) -50.4 (-53.4; -47.0)

Acre 37.1 ( 27.5; 46.9) 28.3 ( 20.5; 36.2) 90.6 ( 65.6; 116.2) 14.0 ( 10.0; 18.0) -50.6 (-56.2; -43.8)

Amapá 22.5 ( 16.3; 29.8) 26.5 ( 18.7; 35.4) 79.5 ( 57.2; 101.8) 15.4 ( 10.8; 20.1) -41.9 (-48.1; -34.6)

Amazonas
246.2 ( 192.6; 

299.1)
41.2 ( 30.5; 51.5) 583.8 ( 433.9; 728.5) 20.3 ( 14.7; 25.8) -50.7 (-55.2; -46.1)

Pará
532.0 ( 386.9; 

697.9)
31.5 ( 21.7; 41.9)

1.126.7 ( 801.4; 
1.438.6)

15.7 ( 10.9; 20.2) -50.1 (-54.4; -45.4)

Rondônia 96.9 ( 70.5; 122.2) 37.9 ( 26.1; 48.9) 223.8 ( 158.8; 289.6) 14.9 ( 10.4; 19.3) -60.6 (-64.6; -55.9)

Roraima 12.8 ( 9.6; 16.3) 31.9 ( 22.3; 41.8) 56.9 ( 42.1; 73.4) 15.9 ( 11.5; 20.8) -50.2 (-56.2; -43.8)

Tocantins 71.4 ( 52.3; 89.5) 31.3 ( 21.5; 39.9) 237.5 ( 170.3; 311.2) 15.2 ( 10.8; 20.0) -51.4 (-56.6; -44.8)

Northeast region
6,042.8 ( 4,314.6; 

7,882.2)
27.0 ( 19.0; 35.4)

10,362.7 ( 7,378.3; 
13,210.3)

15.3 ( 10.9; 19.5) -43.4 (-47.6; -38.5)

Alagoas
377.3 ( 265.6; 

494.7)
31.5 ( 22.0; 41.7) 659.5 ( 489.8; 856.2) 19.5 ( 14.4; 25.4) -38.0 (-45.5; -28.1)

Bahia
1,452.9 ( 1,033.2; 

1,903.1)
23.9 ( 16.4; 31.5)

2,543.5 ( 1,806.7; 
3,284.1)

13.5 ( 9.6; 17.5) -43.5 (-47.5; -39.0)

Ceará
771.4 ( 541.1; 

1,002.1)
22.3 ( 15.1; 29.0)

1,562.2 ( 1,122.6; 
1,998.1)

13.7 ( 9.8; 17.6) -38.4 (-44.5; -31.3)

Maranhão
620.3 ( 440.7; 

803.7)
29.0 ( 20.3; 37.7)

1,357.6 ( 961.5; 
1,728.3)

19.8 ( 14.0; 25.4) -31.5 (-38.6; -23.2)

Paraíba
521.3 ( 365.1; 

674.8)
25.3 ( 17.5; 32.5) 816.2 ( 592.7; 1,070.9) 15.4 ( 11.2; 20.1) -39.1 (-45.3; -31.7)

Pernambuco
1,414.0 ( 1,007.2; 

1,839.7)
35.8 ( 25.2; 46.7)

1,756.7 ( 1,274.4; 
2,317.5)

16.0 ( 11.5; 21.1) -55.4 (-59.1; -50.7)

Piaui
314.4 ( 225.6; 

405.3)
25.2 ( 17.6; 32.7) 688.8 ( 477.3; 886.0) 16.4 ( 11.4; 21.1) -35.1 (-41.7; -24.5)

Rio Grande do Norte
352.0 ( 249.0; 

463.0)
24.1 ( 16.7; 31.9) 637.4 ( 464.5; 844.4) 14.5 ( 10.5; 19.0) -39.8 (-47.0; -30.6)

Sergipe
219.3 ( 152.2; 

286.2)
29.6 ( 20.2; 38.8) 340.9 ( 246.2; 441.4) 13.7 ( 9.8; 17.8) -53.6 (-58.2; -47.6)

Southeast region
13,734.2 (10,092.1; 

17,394.7)
40.7 ( 28.9; 52.0)

16,746.5 (12,090.8; 
21,714.0)

14.0 ( 10.0; 18.2) -65.6 (-67.6; -63.7)

Espírito Santo
499.4 ( 373.0; 

634.2)
40.4 ( 29.7; 51.8) 737.0 ( 544.7; 915.9) 14.6 ( 10.7; 18.2) -63.8 (-67.3; -60.2)

Minas Gerais
2,747.4 ( 1,983.8; 

3,508.9)
33.6 ( 24.0; 43.3)

3,469.6 ( 2,492.8; 
4,581.0)

11.6 ( 8.3; 15.3) -65.5 (-68.0; -62.9)

Rio de Janeiro
3,914.2 ( 2,865.7; 

4,986.7)
47.8 ( 34.2; 61.7)

3,872.3 ( 2,816.7; 
4,961.1)

16.1 ( 11.7; 20.7) -66.3 (-68.5; -64.1)

São Paulo
6,573.1 ( 4,872.6; 

8,335.8)
40.9 ( 29.6; 52.1)

8,667.7 ( 6,229.2; 
11,166.0)

14.3 ( 10.2; 18.4) -65.0 (-67.1; -62.8)
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South region
4,924.6 ( 3,641.1; 

6,248.2)
42.8 ( 30.6; 55.0)

5,741.0 ( 4,146.5; 
7,353.0)

14.1 ( 10.0; 18.2) -67.1 (-69.1; -65.0)

Paraná
1,856.9 ( 1,395.8; 

2,350.3)
46.9 ( 34.1; 60.1)

2,212.2 ( 1,616.7; 
2,818.1)

14.9 ( 10.7; 19.1) -68.2 (-70.3; -65.7)

Rio Grande do Sul
2,295.8 ( 1,696.5; 

2,898.4)
41.9 ( 29.9; 54.1)

2,446.5 ( 1,768.5; 
3,114.4)

14.4 ( 10.3; 18.4) -65.6 (-68.0; -63.0)

Santa Catarina
772.0 ( 551.0; 

992.9)
37.8 ( 26.1; 48.6)

1,082.3 ( 778.3; 
1,416.8)

12.2 ( 8.5; 16.0) -67.8 (-70.7; -65.2)

West-Central region
1,082.7 ( 792.8; 

1,369.6)
31.8 ( 22.6; 41.2)

2,426.1 ( 1,746.6; 
3,095.0)

14.1 ( 9.9; 18.2) -55.7 (-58.4; -52.7)

Distrito Federal
147.0 ( 110.0; 

184.8)
32.8 ( 23.5; 42.1) 309.9 ( 219.6; 395.2) 10.9 ( 7.6; 13.9) -66.7 (-69.9; -63.1)

Goiás
491.4 ( 359.1; 

629.2)
30.3 ( 21.4; 39.5)

1.092.5 ( 792.5; 
1.384.7)

14.1 ( 10.0; 17.9) -53.5 (-57.4; -48.9)

Mato Grosso
181.9 ( 133.2; 

229.5)
30.1 ( 21.4; 39.1) 485.2 ( 350.3; 619.1) 14.4 ( 10.0; 18.6) -52.3 (-56.6; -47.5)

Mato Grosso do Sul
262.4 ( 190.7; 

333.7)
36.4 ( 26.1; 47.5) 538.6 ( 398.8; 696.7) 17.2 ( 12.4; 22.3) -52.6 (-57.2; -48.5)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 15.5 – Number of DALYs and age-standardized DALY rates (per 100,000) attributable to kidney dysfunction, in 1990 
and 2023, and percent change of rates in the period, in Brazil and its geographic regions

Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
1,208,761.4 (1,039,186.7; 

1,365,098.9)
1,288.6 ( 1,089.0; 

1,478.8)
2,194,707.0 (1,939,764.5; 

2,474,469.0)
842.8 ( 744.0; 

948.9)
-34.6 (-38.4; -29.7)

North region
54,608.9 ( 47,521.2; 

61,354.7)
1,205.8 ( 1,026.1; 

1,371.8)
166,437.4 ( 148,712.2; 

184,940.3)
1,012.7 ( 900.8; 

1,129.6)
-16.0 (-21.7; -8.7)

Northeast region
282,662.1 ( 241,850.4; 

317,693.6)
1,063.8 ( 901.2; 

1,211.4)
585,740.1 ( 509,022.6; 

655,712.0)
878.5 ( 764.6; 

983.6)
-17.4 (-23.8; -10.1)

Southeast region
614,632.9 ( 527,399.6; 

693,870.0)
1,420.5 ( 1,202.7; 

1,637.7)
972,812.3 ( 858,702.3; 

1,102,902.6)
825.3 ( 729.5; 

938.2)
-41.9 (-45.8; -36.8)

South region
198,373.0 ( 168,416.5; 

225,996.2)
1,369.2 ( 1,148.6; 

1,575.9)
316,213.5 ( 276,935.7; 

360,037.3)
769.7 ( 675.0; 

876.6)
-43.8 (-47.9; -38.6)

West-Central 
region

58,484.4 ( 50,588.5; 
65,878.0)

1,201.3 ( 1,013.7; 
1,374.0)

153,503.7 ( 136,254.3; 
172,974.6)

830.4 ( 734.4; 
934.6)

-30.9 (-35.1; -25.4)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 15.6 – Number of DALYs and age-standardized DALY rates (per 100,000) due to cardiovascular disease 
attributable to kidney dysfunction, in 1990 and 2023, and percent change of rates in the period, in Brazil, its 
geographic regions, and Federative Units

Location
1990 2023 Percent change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Brazil
637,627.1 (482,030.1; 

791,751.7)
732.7 (545.9; 

916.5)
811,608.5 (615,152.0; 

1,016,635.5)
306.9 (231.4; 

384.5)
-58.1 (-60.0; -56.3)

North region
24,498.3 (19,057.3; 

30,216.6)
640.9 (477.6; 

802.7)
54,226.5 (41,404.5; 

66,171.9)
341.0 (257.1; 

420.4)
-46.8 (-49.9; -43.3)

Acre 903.3 (694.8; 1,130.9)
554.9 (419.2; 

696.4)
2,085.8 (1,569.8; 

2,664.6)
295.5 (220.6; 

377.7)
-46.8 (-52.5; -41.0)

Amapá 524.2 (397.0; 666.6)
530.6 (399.7; 

685.7)
1,848.1 (1,391.6; 

2,298.4)
322.5 (239.9; 

405.2)
-39.2 (-46.0; -32.3)

Amazonas
5,927.8 (4,753.5; 

7,115.9)
800.0 (625.9; 

972.2)
13,665.4 (10,471.2; 

16,801.6)
427.6 (320.5; 

527.3)
-46.5 (-51.1; -41.6)

Pará
12,281.3 (9,263.4; 

15,595.4)
610.8 (457.8; 

791.3)
24,917.9 (18,705.5; 

30,827.5)
325.0 (240.1; 

403.0)
-46.8 (-51.3; -41.9)

Rondônia
2,624.3 (1,944.8; 

3,243.5)
726.1 (522.8; 

910.7)
5,034.7 (3,679.8; 

6,434.1)
303.2 (221.4; 

390.4)
-58.2 (-62.3; -53.7)

Roraima 367.1 (279.4; 462.8)
624.2 (460.7; 

802.5)
1,464.8 (1,098.8; 

1,880.8)
328.7 (244.9; 

423.8)
-47.3 (-53.8; -40.2)

Tocantins
1,870.4 (1,436.5; 

2,326.4)
544.7 (398.5; 

684.5)
5,209.8 (3,930.1; 

6,687.8)
319.4 (239.3; 

412.4)
-41.4 (-46.9; -34.5)

Northeast region
136,614.7 (101,365.4; 

173,761.4)
552.9 (405.1; 

709.6)
218,799.3 (165,738.3; 

276,197.4)
324.8 (245.7; 

410.9)
-41.3 (-45.5; -36.6)

Alagoas
9,013.6 (6,610.0; 

11,288.3)
675.7 (489.6; 

862.7)
14,947.6 (11,191.6; 

18,595.3)
425.7 (317.2; 

534.0)
-37.0 (-43.9; -28.3)

Bahia
32,805.4 (24,784.8; 

41,763.6)
492.3 (364.5; 

633.4)
53,687.1 (40,453.1; 

67,589.4)
292.2 (220.3; 

367.4)
-40.7 (-44.8; -36.6)

Ceará
17,106.7 (12,680.8; 

21,791.4)
444.9 (324.3; 

569.1)
31,531.1 (23,673.7; 

39,782.8)
284.4 (213.4; 

358.1)
-36.1 (-42.4; -29.0)

Maranhão
15,364.7 (11,683.2; 

19,842.8)
618.4 (458.8; 

803.0)
28,731.6 (21,755.8; 

35,940.2)
409.0 (307.9; 

510.5)
-33.9 (-40.7; -25.5)

Paraíba
11,346.5 (8,411.0; 

14,236.9)
514.4 (377.8; 

645.5)
17,157.1 (12,814.5; 

21,843.2)
331.3 (248.1; 

421.2)
-35.6 (-42.0; -28.7)

Pernambuco
31,777.0 (23,549.7; 

40,410.9)
719.5 (526.5; 

921.2)
38,292.1 (28,805.4; 

48,861.4)
342.2 (256.9; 

437.5)
-52.4 (-56.5; -48.0)

Piauí
7,307.6 (5,489.8; 

9,256.0)
523.0 (387.3; 

666.6)
13,814.7 (10,206.6; 

17,274.9)
333.0 (245.2; 

416.7)
-36.3 (-42.8; -27.6)

Rio Grande do 
Norte

7,239.7 (5,380.9; 
9,222.3)

466.6 (344.7; 
597.1)

13,169.9 (9,836.2; 
17,016.4)

307.0 (229.9; 
397.1)

-34.2 (-41.9; -24.9)

Sergipe
4,653.5 (3,446.8; 

5,881.3)
579.5 (424.4; 

738.5)
7,468.0 (5,693.1; 

9,375.1)
292.2 (222.1; 

369.0)
-49.6 (-54.4; -43.8)

Southeast region
330,823.0 (249,927.4; 

410,023.8)
822.9 (619.5; 

1,030.5)
362,563.0 (275,338.1; 

458,286.8)
301.2 (228.5; 

381.5)
-63.4 (-65.3; -61.4)

Espírito Santo
11,883.0 (9,187.7; 

14,664.0)
825.4 (629.5; 

1,031.0)
16,074.1 (12,347.9; 

19,451.3)
311.8 (239.6; 

377.4)
-62.2 (-66.0; -58.6)

Minas Gerais
66,537.9 (50,006.8; 

82,238.4)
691.0 (511.4; 

864.4)
73,870.0 (55,755.9; 

92,790.4)
249.2 (187.6; 

313.2)
-63.9 (-66.1; -61.3)
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Rio de Janeiro
95,705.9 (72,603.3; 

119,725.3)
1,000.4 (753.0; 

1,255.4)
84,422.6 (64,053.1; 

107,032.4)
353.4 (267.7; 

444.9)
-64.7 (-66.9; -62.6)

São Paulo
156,696.3 (118,541.1; 

194,375.9)
804.2 (606.5; 

1,011.6)
188,196.3 (142,438.5; 

239,488.9)
305.3 (230.8; 

388.3)
-62.0 (-64.3; -59.5)

South region
117,463.1 (90,372.4; 

145,954.1)
858.8 (642.9; 

1,076.2)
121,579.9 (92,514.1; 

152,003.0)
289.4 (219.0; 

361.9)
-66.3 (-68.1; -64.3)

Paraná
45,126.5 (35,105.1; 

55,538.3)
945.2 (715.1; 

1,186.0)
47,937.8 (36,739.9; 

59,489.8)
311.6 (237.5; 

388.1)
-67.0 (-69.2; -64.8)

Rio Grande do 
Sul

54,136.4 (41,657.9; 
66,656.6)

842.2 (632.5; 
1,046.4)

50,249.7 (38,273.9; 
62,811.4)

295.5 (223.5; 
368.9)

-64.9 (-67.1; -62.5)

Santa Catarina
18,200.2 (13,860.2; 

23,021.8)
740.9 (547.0; 

943.4)
23,392.4 (17,709.6; 

29,695.9)
244.1 (182.3; 

310.9)
-67.1 (-69.3; -64.4)

West-Central 
region

28,228.0 (21,389.3; 
34,917.2)

656.2 (487.2; 
824.4)

54,439.7 (41,156.9; 
67,760.4)

295.5 (220.9; 
368.4)

-55.0 (-57.8; -52.0)

Distrito Federal
3,947.1 (3,046.7; 

4,868.9)
651.3 (489.3; 

816.7)
6,701.8 (5,089.7; 

8,229.9)
215.1 (162.3; 

265.2)
-67.0 (-69.7; -63.5)

Goiás
12,845.3 (9,704.1; 

16,129.6)
635.1 (469.3; 

807.0)
24,727.7 (18,641.9; 

30,770.4)
299.7 (224.0; 

372.7)
-52.8 (-57.0; -48.3)

Mato Grosso
4,807.6 (3,632.6; 

6,022.6)
615.9 (455.5; 

778.2)
11,108.8 (8,325.2; 

13,860.1)
297.5 (220.5; 

371.9)
-51.7 (-55.7; -47.1)

Mato Grosso 
do Sul

6,628.0 (4,996.6; 
8,217.1)

747.8 (557.6; 
937.9)

11,901.4 (9,126.3; 
15,399.2)

364.0 (276.5; 
470.2)

-51.3 (-55.5; -46.9)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Table 15.7 – Number of DALYs, and all-age and age-standardized DALY rates (per 100,000) due to cardiovascular disease 
attributable to kidney dysfunction, in 1990 and 2023, and percent change of rates in the period, according to sex and age 
group, in Brazil

Age group and 
sex Location

1990 2023 Percent 
change of 

rates (95% UI)Number (95% UI) Rate (95% UI) Number (95% UI) Rate (95% UI)

Male

15-49 years Brazil
69,171.2 (50,629.5; 

85,852.8)
183.0 (133.9; 

227.1)
64,878.7 (48,229.2; 

81,563.2)
120.0 (89.2; 

150.9)
-34.4 (-40.9; 

-28.8)

50-69 years Brazil
188,071.4 (147,538.3; 

236,288.3)
2,490.7 (1,953.9; 

3,129.3)
232,683.2 (179,973.9; 

286,357.7)
1,138.5 (880.6; 

1,401.2)
-54.3 (-56.9; 

-51.9)

70+ years Brazil
105,746.5 (74,134.8; 

138,802.9)
5,547.3 (3,889.0; 

7,281.3)
165,970.5 (115,300.6; 

215,843.9)
2,584.4 (1,795.4; 

3,361.0)
-53.4 (-56.4; 

-50.2)

All ages Brazil
362,989.0 (274,074.2; 

456,094.0)
491.8 (371.3; 

617.9)
463,532.4 (356,365.5; 

573,186.3)
449.8 (345.8; 

556.2)
-8.5 (-13.7; 

-3.8)

Age-
standardized

Brazil NA
863.9 (647.9; 

1,075.9)
NA

389.8 (299.1; 
485.2)

-54.9 (-57.4; 
-52.5)

Female

15-49 years Brazil
41,332.9 (32,113.7; 

51,239.1)
105.9 (82.2; 

131.2)
36,117.2 (28,163.5; 

44,669.3)
64.7 (50.4; 80.0)

-38.9 (-44.5; 
-32.4)

50-69 years Brazil
114,545.4 (91,520.7; 

141,515.7)
1,398.7 (1,117.5; 

1,728.0)
132,083.1 (102,290.5; 

168,393.1)
568.3 (440.1; 

724.6)
-59.4 (-62.3; 

-55.7)

70+ years Brazil
118,759.7 (80,918.5; 

153,924.2)
5,013.6 (3,416.1; 

6,498.2)
179,875.7 (122,397.9; 

240,968.9)
2,057.9 (1,400.3; 

2,756.9)
-59.0 (-61.7; 

-55.7)

All ages Brazil
274,638.0 (207,576.9; 

347,106.5)
363.7 (274.9; 

459.6)
348,076.0 (257,829.8; 

438,805.8)
319.3 (236.5; 

402.5)
-12.2 (-17.9; 

-6.1)

Age-
standardized

Brazil NA
611.1 (457.1; 

787.3)
NA

236.0 (175.8; 
296.4)

-61.4 (-63.3; 
-59.2)

Both

15-49 years Brazil
110,504.1 (82.441.3; 

135,189.6)
143.8 (107.3; 

175.9)
100,996.0 (76,931.1; 

125,325.0)
91.9 (70.0; 

114.0)
-36.1 (-40.4; 

-31.5)

50-69 years Brazil
302,616.8 (238,623.6; 

374,378.9)
1,922.5 (1,516.0; 

2,378.4)
364,766.3 (282,906.1; 

453,914.4)
835.1 (647.7; 

1,039.2)
-56.6 (-58.8; 

-54.3)

70+ years Brazil
224,506.2 (156,346.4; 

293,373.5)
5,251.6 (3,657.2; 

6,862.5)
345,846.2 (235,532.3; 

451,380.3)
2,280.9 (1,553.4; 

2,976.9)
-56.6 (-59.0; 

-54.1)

All ages Brazil
637,627.1 (482,030.1; 

791,751.7)
427.0 (322.8; 

530.2)
811,608.5 (615,152.0; 

1,016,635.5)
382.7 (290.1; 

479.4)
-10.4 (-14.7; 

-5.7)

Age-
standardized

Brazil NA
732.7 (545.9; 

916.5)
NA

306.9 (231.4; 
384.5)

-58.1 (-60.0; 
-56.3)

Source: Data derived from Global Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 15.1 – Temporal trend of total mortality in absolute numbers (A) all-age and age-standardized total mortality rate (B) and all-age and age-
standardized DALY rate due to all causes (C) attributable to chronic kidney disease. Source: Data derived from Global Burden of Disease Study 
2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 15.2 – Temporal trend of total cardiovascular mortality in absolute numbers (A) all-age and age-standardized mortality rate (B) and all-age 
and age-standardized DALY rate (C) attributable to chronic kidney disease. Source: Data derived from Global Burden of Disease Study 2023, 
Institute for Health Metrics and Evaluation, University of Washington.33
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Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Chart 15.4 – Cardiovascular mortality attributable to kidney dysfunction, according to sex and age group. Source: Data derived from Global 
Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33
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Burden of Disease Study 2023, Institute for Health Metrics and Evaluation, University of Washington.33

-40%

-60%

-80%

0.60 0.65 0.70 0.75

Pe
rc

en
t c

ha
ng

e 
ag

e-
st

an
da

rd
ize

d 
m

or
ta

lit
y 

ra
te

 
fro

m
 1

99
0 

to
 2

02
3

SDI 2023

Cardiovascular mortality attributable to kidney dysfunction

343



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

1.	 Oliveira GMM, Brant LCC, Polanczyk CA, Biolo A, Nascimento BR, 
Malta DC, et al. Cardiovascular Statistics - Brazil 2020. Arq Bras Cardiol. 
2020;115(3):308-439. doi: 10.36660/abc.20200812. 

2.	 Oliveira GMM, Brant LCC, Polanczyk CA, Malta DC, Biolo A, Nascimento 
BR, et al. Cardiovascular Statistics - Brazil 2021. Arq Bras Cardiol. 
2022;118(1):115-373. doi: 10.36660/abc.20211012. 

3.	 Oliveira GMM, Brant LCC, Polanczyk CA, Malta DC, Biolo A, Nascimento 
BR, et al. Cardiovascular Statistics - Brazil 2023. Arq Bras Cardiol. 
2024;121(2):e20240079. doi: 10.36660/abc.20240079. 

4.	 Palaniappan LP, Allen NB, Almarzooq ZI, Anderson CAM, Arora P, 
Avery CL, et al. 2026 Heart Disease and Stroke Statistics: A Report of 
US and Global Data from the American Heart Association. Circulation. 
2026;153(9):e275-e906. doi: 10.1161/CIR.0000000000001412. 

5.	 GBD 2023 Brazil Collaborators. Burden of Disease and Life Expectancy 
Decomposition in Brazil and its Federated Units, 1990-2023: An Analysis 
Based on the Global Burden of Disease Study 2023. Lancet Reg Health 
Am. 2026;57:101441. doi: 10.1016/j.lana.2026.101441. 

6.	 Global Burden of Cardiovascular Diseases and Risks 2023 Collaborators. 
Global, Regional, and National Burden of Cardiovascular Diseases and Risk 
Factors in 204 Countries and Territories, 1990-2023. J Am Coll Cardiol. 
2025;86(22):2167-243. doi: 10.1016/j.jacc.2025.08.015. 

7.	 World Health Organization. Noncommunicable Diseases [Internet]. 
Geneva: WHO; 2025 [cited 2026 Aug 6]. Available from: https://www.
who.int/news-room/fact-sheets/detail/noncommunicable-diseases.

8.	 Manderson L, Jewett S. Risk, Lifestyle and Non-Communicable Diseases 
of Poverty. Global Health. 2023;19(1):13. doi: 10.1186/s12992-023-
00914-z. 

9.	 World Health Organization. Cardiovascular diseases (CVDs) [Internet]. 
Geneva: WHO; 2025 [cited 2026 Aug 6]. Available from: https://www.
who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds).

10.	 Mensah GA, Fuster V, Murray CJL, Roth GA; Global Burden of 
Cardiovascular Diseases and Risks Collaborators. Global Burden of 
Cardiovascular Diseases and Risks, 1990-2022. J Am Coll Cardiol. 
2023;82(25):2350-473. doi: 10.1016/j.jacc.2023.11.007. 

11.	 World Health Organization. Noncommunicable Diseases Progress Monitor 
2020 [Internet]. Geneva: WHO; 2020 [cited 2026 Aug 6]. Available from: 
https://www.who.int/publications/i/item/ncd-progress-monitor-2020.

12.	 World Health Organization. WHO Data: Brazil – Leading Causes of Death 
[Internet]. Geneva: WHO; 2022 [cited 2026 Aug 6]. Available from: 
https://www.who.int/data.

13.	 Hasani WSR, Muhamad NA, Hanis TM, Maamor NH, Wee CX, Omar MA, 
et al. The Burden of Premature Mortality from Cardiovascular Diseases: A 
Systematic Review of Years of Life Lost. PLoS One. 2023;18(4):e0283879. 
doi: 10.1371/journal.pone.0283879. 

14.	 GBD 2016 Brazil Collaborators. Burden of Disease in Brazil, 1990-2016: 
A Systematic Subnational Analysis for the Global Burden of Disease 
Study 2016. Lancet. 2018;392(10149):760-75. doi: 10.1016/S0140-
6736(18)31221-2. 

15.	 Malta DC, Bernal RT, Souza MF, Szwarcwald CL, Lima MG, Barros MB. 
Social Inequalities in the Prevalence of Self-Reported Chronic Non-
Communicable Diseases in Brazil: National Health Survey 2013. Int J 
Equity Health. 2016;15(1):153. doi: 10.1186/s12939-016-0427-4. 

16.	 Gomes CS, Gonçalves RPF, Silva AGD, Sá ACMGN, Alves FTA, Ribeiro 
ALP, et al. Factors Associated with Cardiovascular Disease in the Brazilian 
Adult Population: National Health Survey, 2019. Rev Bras Epidemiol. 
2021;24(suppl 2):e210013. doi: 10.1590/1980-549720210013.supl.2. 

17.	 Schmidt MI, Duncan BB, Mill JG, Lotufo PA, Chor D, Barreto SM, et al. 
Cohort Profile: Longitudinal Study of Adult Health (ELSA-Brasil). Int J 
Epidemiol. 2015;44(1):68-75. doi: 10.1093/ije/dyu027. 

18.	 Motta ACSV, Bousquet-Santos K, Motoki IHL, Andrade JML. Prevalence 
of Ideal Cardiovascular Health in the Brazilian Adult Population - National 
Health Survey 2019. Epidemiol Serv Saude. 2023;32(1):e2022669. doi: 
10.1590/S2237-96222023000300006. 

19.	 Janković J, Mandić-Rajčević S, Davidović M, Janković S. Demographic and 
Socioeconomic Inequalities in Ideal Cardiovascular Health: A Systematic 
Review and Meta-Analysis. PLoS One. 2021;16(8):e0255959. doi: 10.1371/
journal.pone.0255959. 

20.	 Seron P, Irazola V, Rubinstein A, Calandrelli M, Ponzo J, Olivera H, et al. Ideal 
Cardiovascular Health in the Southern Cone of Latin America. Public Health. 
2018;156:132-9. doi: 10.1016/j.puhe.2017.12.017. 

21.	 Yeh EJ, Grigolon RB, Rodrigues SR, A Bueno AP. Systematic Literature 
Review and Meta-Analysis of Cardiovascular Risk Factor Management 
in Selected Asian Countries. J Comp Eff Res. 2023;12(4):e220085. doi: 
10.57264/cer-2022-0085. 

22.	 Baptista E, Queiroz B, Rigotti J. Decomposition of Mortality Rates from 
Cardiovascular Disease in the Adult Population: A Study for Brazilian 
Micro-Regions between 1996 and 2015. Rev Bras Estud Popul. 
2018;35(2). doi: 10.20947/S102-3098a0050.

23.	 Malta DC, Teixeira R, Oliveira GMM, Ribeiro ALP. Cardiovascular Disease 
Mortality According to the Brazilian Information System on Mortality and 
the Global Burden of Disease Study Estimates in Brazil, 2000-2017. Arq 
Bras Cardiol. 2020;115(2):152-60. doi: 10.36660/abc.20190867. 

24.	 Rasella D, Harhay MO, Pamponet ML, Aquino R, Barreto ML. Impact 
of Primary Health Care on Mortality from Heart and Cerebrovascular 
Diseases in Brazil: A Nationwide Analysis of Longitudinal Data. BMJ. 
2014;349:g4014. doi: 10.1136/bmj.g4014. 

25.	 Bichara JL, Bastos LA, Villela PB, Oliveira GMM. Socioeconomic Indicators 
and Mortality from Ischemic Heart Disease and Cerebrovascular Disease 
in Brazil from 2000 to 2019. Arq Bras Cardiol. 2023;120(8):e20220832. 
doi: 10.36660/abc.20220832. 

26.	 Villela PB, Klein CH, Oliveira GMM. Socioeconomic Factors and Mortality 
due to Cerebrovascular and Hypertensive Disease in Brazil. Rev Port 
Cardiol. 2019;38(3):205-12. doi: 10.1016/j.repc.2018.07.007. 

27.	 Soares GP, Klein CH, Silva NA, Oliveira GMM. Progression of Mortality due 
to Diseases of the Circulatory System and Human Development Index in 
Rio de Janeiro Municipalities. Arq Bras Cardiol. 2016;107(4):314-22. doi: 
10.5935/abc.20160141. 

28.	 Soares GP, Brum JD, Oliveira GM, Klein CH, Silva NAS. Evolution 
of Socioeconomic Indicators and Cardiovascular Mortality in Three 
Brazilian States. Arq Bras Cardiol. 2013;100(2):147-56. doi: 10.5935/
abc.20130028. 

29.	 Murray CJL, Lopez AD. The Global Burden of Disease: A Comprehensive 
Assessment of Mortality and Disability from Diseases, Injuries, and Risk 
Factors in 1990 and Projected to 2020. Cambridge: Harvard School of 
Public Health; 1996.

30.	 Murray CJ, Lopez AD. Measuring the Global Burden of Disease. N Engl J 
Med. 2013;369(5):448-57. doi: 10.1056/NEJMra1201534. 

31.	 Murray CJL. The Global Burden of Disease Study at 30 Years. Nat Med. 
2022;28(10):2019-2026. doi: 10.1038/s41591-022-01990-1. 

32.	 Bigoni A, Oliveira I, Tôrres L, Padula AC, Fahham L. Impacto Econômico 
das Doenças Cardiovasculares no Brasil: Projeções de Custos Diretos e 
Indiretos para os próximos 5 anos. Epidemiol Serv Saude. 2025;34(Suppl 
1):221. doi: 10.5327/2237-9622.2025.v34s1.337. 

33.	 Global Burden of Disease Collaborative Network. Global Burden of 
Disease Study 2023 (GBD 2023) Results [Internet]. Seattle: Institute for 
Health Metrics and Evaluation; 2025 [cited 2026 Aug 4]. Available from: 
https://vizhub.healthdata.org/gbd-results/.   

References

344

https://vizhub.healthdata.org/gbd-results/


Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

34.	 Brasil. Ministério da Saúde. Sistema de Informações Hospitalares do Sistema 
Único de Saúde (SIH/SUS) [Internet]. Brasília, DF: Ministério da Saúde; 2025 
[cited 2026 Aug 4]. Available From: http://tabnet.datasus.gov.br/.

35.	 Abe IM, Lotufo PA, Goulart AC, Benseñor IM. Stroke Prevalence in a Poor 
Neighbourhood of São Paulo, Brazil: Applying a Stroke Symptom Questionnaire. 
Int J Stroke. 2011;6(1):33-9. doi: 10.1111/j.1747-4949.2010.00538.x.

36.	 Goulart AC, Bustos IR, Abe IM, Pereira AC, Fedeli LM, Benseñor IM, et al. A 
Stepwise Approach to Stroke Surveillance in Brazil: the EMMA (Estudo de 
Mortalidade e Morbidade do Acidente Vascular Cerebral) Study. Int J Stroke. 
2010;5(4):284-9. doi: 10.1111/j.1747-4949.2010.00441.x.

37.	 Fernandes TG, Benseñor IM, Goulart AC, Tavares BM, Alencar AP, Santos IS, et al. 
Stroke in the Rain Forest: Prevalence in a Ribeirinha Community and an Urban 
Population in the Brazilian Amazon. Neuroepidemiology. 2014;42(4):235-42. 
doi: 10.1159/000362210.

38.	 Silva LKC, Sousa CDD, Viana RT, Jucá RVBM, Lopes JM, Faria CDCM, et al. 
Stroke in Brazil: Prevalence, Activity Limitations, Access to Healthcare, and 
Physiotherapeutic Treatment. Arq Neuropsiquiatr. 2024;82(12):1-11. doi: 
10.1055/s-0044-1792094.

39.	 Bensenor IM, Goulart AC, Szwarcwald CL, Vieira ML, Malta DC, Lotufo PA. 
Prevalence of Stroke and Associated Disability in Brazil: National Health 
Survey--2013. Arq Neuropsiquiatr. 2015;73(9):746-50. doi: 10.1590/0004-
282X20150115.

40.	 Minelli C, Cabral NL, Ujikawa LT, Borsetti FA Neto, Chiozzini EML, Reis GC, et 
al. Trends in the Incidence and Mortality of Stroke in Matão, Brazil: The Matão 
Preventing Stroke (MAPS) Study. Neuroepidemiology. 2020;54(1):75-82. doi: 
10.1159/000503005.

41.	 McBenedict B, Hauwanga WN, Elamin A, Eshete FD, El Husseini N, El Ghazzawi 
AA, et al. Cerebrovascular Disease Mortality Trends in Brazil: An In-Depth 
Joinpoint Analysis. Cureus. 2023;15(9):e45845. doi: 10.7759/cureus.45845. 

42.	 Santos JM, Martinez ABR, Silva EJ, Santana GR, Barbosa RHA, Lima DF, et al. 
Ischemic Stroke and Acute Myocardial Infarction: Trends in in-Hospital Mortality 
in Brazil from 1998 to 2018. Int J Cardiovasc Sci. 2023;36:e20220217.doi: 
10.36660/IJCS.20220217.

43.	 Sandri P, Rosa LA Filho, Almeida Ed, Silva SG. Cardiovascular Diseases Mortality 
Rates in Nine Cities of Rio Grande do Sul from 2009 to 2019: Temporal Trends 
and Demographic Differences. Int J cardiovasc Sci. 2023;36:e20220062. 
doi:10.36660/ijcs.20220062.

44.	 Fernandes TG, Bando DH, Alencar AP, Benseñor IM, Lotufo PA. Income 
Inequalities and Stroke Mortality Trends in Sao Paulo, Brazil, 1996-2011. Int J 
Stroke. 2015;10(Suppl A100):34-7. doi: 10.1111/ijs.12526.

45.	  Guimarães RM, Andrade SS, Machado EL, Bahia CA, Oliveira MM, Jacques 
FV. Regional Differences in Cardiovascular Mortality Transition in Brazil, 1980 
to 2012. Rev Panam Salud Publica. 2015;37(2):83-9.

46.	  Minelli C, Fen LF, Minelli DP. Stroke Incidence, Prognosis, 30-day, and 1-Year 
Case Fatality Rates in Matão, Brazil: A Population-Based Prospective Study. 
Stroke. 2007;38(11):2906-11. doi: 10.1161/STROKEAHA.107.484139.

47.	  Ducci RD, Tessaro CL, Fontes DP, Fraga GS, Cirino RHD, Lopes FDN Neto, 
et al. Stroke-Related Mortality Analysis in Paraná, Brazil, Over 10 Years. Arq 
Neuropsiquiatr. 2022;80(11):1083-9. doi: 10.1055/s-0042-1758398.

48.	  Reis MF, Chaoubah A. The Burden of Stroke in the Southeast Region of Brazil 
in 2019: an Estimate Based on Secondary Data from the Brazilian United 
Health System. Int J Cardiovasc Sci. 2023;36:e20220116. doi: 10.36660/
ijcs.20220116.

49.	  Cheng F, Cheng P, Xie S, Wang H, Tang Y, Liu Y, et al. Epidemiological Trends 
and Age-Period-Cohort Effects on Ischemic Stroke Burden Across the BRICS-
Plus from 1992 to 2021. BMC Public Health. 2025;25(1):137. doi: 10.1186/
s12889-025-21310-9.

50.	  Schmidt MH, Selau CM, Soares PS, Franchi EF, Piber VD, Quatrin LB. Acidente 
Vascular Cerebral e Diferentes Limitações: Uma análise Interdisciplinar. 
Arq Cienc Saude UNIPAR. 2019;23(2):139-144. doi: 10.25110/arqsaude.
v23i2.2019.6404.

51.	  Torres JL, Andrade FB, Lima-Costa MF, Nascimento LR. Walking Speed 
and Home Adaptations are Associated with Independence after Stroke: A 
Population-Based Prevalence Study. Cien Saude Colet. 2022;27(6):2153-
62. doi: 10.1590/1413-81232022276.13202021.

52.	  Machline-Carrion MJ, Girotto AN, Nieri J, Pereira PM, Cuperman-Poll 
T, Serafini P. Innovative Real-World Data Use for Identifying Stroke 
Survivors and Access to Rehabilitation in Primary Care in Brazil. Stroke. 
2025;56(4):957-64. doi: 10.1161/STROKEAHA.124.046946.

53.	 Kurtz P, Bastos LSL, Zampieri FG, Freitas GR, Bozza FA, Soares M, et al. Trends 
in Intensive Care Admissions and Outcomes of Stroke Patients Over 10 Years 
in Brazil: Impact of the COVID-19 Pandemic. Chest. 2023;163(3):543-53. 
doi: 10.1016/j.chest.2022.10.033.

54.	  Sposato LA, Martins S, Scheitz JF, Aspberg S, Gurol ME, Abdalla M, et 
al. World Stroke Organization Brain & hEart globAl iniTiative Program. 
Cerebrovasc Dis. 2024;53(1):115-124. doi: 10.1159/000530471.

55.	  Diegoli H, Magalhães PSC, Makdisse MRP, Moro CHC, França PHC, Lange 
MC, et al. Real-World Populational-Based Quality of Life and Functional 
Status after Stroke. Value Health Reg Issues. 2023;36:76-82. doi: 10.1016/j.
vhri.2023.02.005.

56.	  Klu M, Souza AC, Carbonera LA, Secchi TL, Pille A, Rodrigues M, et al. 
Improving Door-to-Reperfusion Time in Acute Ischemic Stroke during 
the COVID-19 Pandemic: Experience from a Public Comprehensive 
Stroke Center in Brazil. Front Neurol. 2023;14:1155931. doi: 10.3389/
fneur.2023.1155931.

57.	 Dantas LF, Marchesi JF, Peres IT, Hamacher S, Bozza FA, Neira RAQ. 
Public Hospitalizations for Stroke in Brazil from 2009 to 2016. PLoS One. 
2019;14(3):e0213837. doi: 10.1371/journal.pone.0213837.

58.	  Santos EFS, Antunes JLF. Factors Associated with Lack of Hospital 
Care in Deaths from Cerebrovascular Disease, São Paulo, Brazil: A 
Comparative Analysis of 1996-1998 and 2013-2015. Cad Saude Publica. 
2020;36(4):e00227718. doi: 10.1590/0102-311X00227718.

59.	  Machline-Carrion MJ, Santucci EV, Damiani LP, Bahit MC, Málaga G, Pontes-
Neto OM, et al. Effect of a Quality Improvement Intervention on Adherence 
to Therapies for Patients with Acute Ischemic Stroke and Transient Ischemic 
Attack: A Cluster Randomized Clinical Trial. JAMA Neurol. 2019;76(8):932-
41. doi: 10.1001/jamaneurol.2019.1012.

60.	  Martins SO, Mont'Alverne F, Rebello LC, Abud DG, Silva GS, Lima FO, et 
al. Thrombectomy for Stroke in the Public Health Care System of Brazil. N 
Engl J Med. 2020;382(24):2316-26. doi: 10.1056/NEJMoa2000120.

61.	 Brant LCC, Pinheiro PC, Ribeiro ALP, Machado IE, Correa PRL, Santos MR, 
et al. Cardiovascular Mortality during the COVID-19 Pandemics in a Large 
Brazilian City: A Comprehensive Analysis. Glob Heart. 2022;17(1):11. doi: 
10.5334/gh.1101.

62.	  Araújo DV, Teich V, Passos RB, Martins SC. Analysis of the Cost-Effectiveness 
of Thrombolysis with Alteplase in Stroke. Arq Bras Cardiol. 2010;95(1):12-
20. doi: 10.1590/s0066-782x2010005000067.

63.	  Souza AC, Martins SO, Polanczyk CA, Araújo DV, Etges APB, Zanotto 
BS, et al. Cost-Effectiveness of Mechanical Thrombectomy for Acute 
Ischemic Stroke in Brazil: Results from the RESILIENT Trial. Int J Stroke. 
2022;17(8):855-62. doi: 10.1177/17474930211055932.

64.	  Silva DAS, Ribeiro ALP, Marinho F, Naghavi M, Malta DC. Physical Activity 
to Prevent Stroke Mortality in Brazil (1990-2019). Rev Soc Bras Med Trop. 
2022;55(Suppl 1):e0252. doi: 10.1590/0037-8682-0252-2021.

65.	  Machline-Carrion MJ, Girotto AN, Nieri J, Pereira PM, Monfardini F, 
Forestiero F, et al. Assessing Statins Use in a Real-World Primary Care Digital 
Strategy: A Cross-Sectional Analysis of a Population-Wide Digital Health 
Approach. Lancet Reg Health Am. 2023;23:100534. doi: 10.1016/j.
lana.2023.100534.

66.	  Martins SCO, Sacks C, Hacke W, Brainin M, Figueiredo FA, Pontes-Neto 
OM, et al. Priorities to Reduce the Burden of Stroke in Latin American 
Countries. Lancet Neurol. 2019;18(7):674-83. doi: 10.1016/S1474-
4422(19)30068-7.

345



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

67.	  Pontes-Neto OM, Silva GS, Feitosa MR, Figueiredo NL, Fiorot JA Jr, 
Rocha TN, et al. Stroke Awareness in Brazil: Alarming Results in a 
Community-Based Study. Stroke. 2008;39(2):292-6. doi: 10.1161/
STROKEAHA.107.493908.

68.	  Falavigna A, Teles AR, Vedana VM, Kleber FD, Mosena G, Velho MC, 
et al. Awareness of Stroke Risk Factors and Warning Signs in Southern 
Brazil. Arq Neuropsiquiatr. 2009;67(4):1076-81. doi: 10.1590/s0004-
282x2009000600022.

69.	  Rissardo JP, Caprara ALF, Prado ALC. Stroke Literacy in a South 
Brazilian City: A Community Based Survey. J Stroke Cerebrovasc Dis. 
2018;27(9):2513-8. doi: 10.1016/j.jstrokecerebrovasdis.2018.05.006.

70.	  Calderaro M, Salles IC, Gouvêa GB, Monteiro VS, Mansur AP, Shinohara 
HNI, et al. The Lack of Knowledge on Acute Stroke in Brazil: A Cross-
Sectional Study with Children, Adolescents, and Adults from Public 
Schools. Clinics. 2022;77:100052. doi: 10.1016/j.clinsp.2022.100052.

71.	  Rodrigues MS, Santana LFE, Castro APF, Coelho KKA, Guimarães MP, 
Gomes OV, et al. Awareness Towards Stroke among High School Students 
in Brazil: A Cross-Sectional Study. Sao Paulo Med J. 2022;140(4):525-30. 
doi: 10.1590/1516-3180.2021.0659.R2.13102021.

72.	  Berwanger O, Machline-Carrion MJ. Digital Health-Enabled Clinical 
Trials in Stroke: Ready for Prime Time? Stroke. 2022;53(9):2967-75. doi: 
10.1161/STROKEAHA.122.037378.

73.	  Valêncio RFZ, Souza JT, Winckler FC, Modolo GP, Ferreira NC, Bazan SGZ, 
et al. Semi-Automated Data Collection from Electronic Health Records 
in a Stroke Unit in Brazil. Arq Neuropsiquiatr. 2022;80(2):112-6. doi: 
10.1590/0004-282X-ANP-2020-0558.

74.	  Birck MG, Goulart AC, Lotufo PA, Benseñor IM. Secondary Prevention 
of Coronary Heart Disease: A Cross-Sectional Analysis on the Brazilian 
Longitudinal Study of Adult Health (ELSA-Brasil). Sao Paulo Med J. 
2019;137(3):223-33. doi: 10.1590/1516-3180.2018.0531140319.

75.	  Malta DC, Pinheiro PC, Vasconcelos NM, Stopa SR, Vieira MLFP, Lotufo 
PA. Prevalence of Angina Pectoris and Associated Factors in the Adult 
Population of Brazil: National Survey of Health, 2019. Rev Bras Epidemiol. 
2021;24(Suppl 2):e210012. doi: 10.1590/1980-549720210012.supl.2.

76.	  Pereira AC, Gomez LM, Bittencourt MS, Staniak HL, Sharovsky R, Foppa 
M, et al. Age, Gender, and Race-Based Coronary Artery Calcium Score 
Percentiles in the Brazilian Longitudinal Study of Adult Health (ELSA-
Brasil). Clin Cardiol. 2016;39(6):352-9. doi: 10.1002/clc.22539.

77.	 Dutra AC, Silva LL, Borba IM, Santos AGA, Marquezoni DP, Beltrame MHA, 
et al. Analysis of the Predictors of Mortality from Ischemic Heart Diseases 
in the Southern Region of Brazil: A Geographic Machine-Learning-Based 
Study. Glob Heart. 2024;19(1):89. doi: 10.5334/gh.1371.

78.	 Puzzi M, Massago M, Gabella JL, Oliveira SB, Santos DAM, Carignano FSN, 
et al. Mortality in Women with Coronary Artery Disease in Paraná State, 
Brazil: A Bayesian Spatiotemporal Analysis. Glob Heart. 2024;19(1):15. 
doi: 10.5334/gh.1297.

79.	  Victor A, Silva RCR, Silva NJ, Ferreira A, Barreto ML, Campello T. 
Influence of Unhealthy Food Environment on Premature Cardiovascular 
Disease Mortality in Brazil: An Ecologic Approach. Am J Prev Med. 
2023;64(2):285-92. doi: 10.1016/j.amepre.2022.09.018.

80.	  Bastos LAVM, Villela PB, Bichara JLP, Nascimento EM, Bastos ELVM, Pereira 
BB, et al. Ischemic Heart Disease-Related Mortality in Brazil, 2006 to 2020. 
A Study of Multiple Causes of Death. BMC Public Health. 2024;24(1):849. 
doi: 10.1186/s12889-024-18162-0.

81.	  Silva PGMBE, Berwanger O, Santos ESD, Sousa ACS, Cavalcante MA, 
Andrade PB, et al. One Year Follow-Up Assessment of Patients Included 
in the Brazilian Registry of Acute Coronary Syndromes (ACCEPT). Arq Bras 
Cardiol. 2020;114(6):995-1003. doi: 10.36660/abc.20190879.

82.	  Barreto J, Matos LCV, Quinaglia JC, Sposito AC, Carvalho LS. The 
Impact of Low Income on Long-Term Mortality of Myocardial Infarction 
Patients: Results from the Brazilian Heart Study. Curr Med Res Opin. 
2021;37(10):1689-95. doi: 10.1080/03007995.2021.1965561.

83.	  Bruno TC, Bittencourt MS, Quidim AVL, Santos I, Lotufo P, Bensenor I, et al. 
The Prognosis of Coronary Artery Disease in a Brazilian Community Hospital: 
Findings from the ERICO Study. Arq Bras Cardiol. 2021;117(5):978-85. doi: 
10.36660/abc.20200399.

84.	  Carvalho LSF, Alexim G, Nogueira ACC, Fernandez MD, Rezende TB, Avila 
S, et al. The Framing of Time-Dependent Machine Learning Models Improves 
Risk Estimation among Young Individuals with Acute Coronary Syndromes. 
Sci Rep. 2023;13(1):1021. doi: 10.1038/s41598-023-27776-0.

85.	  Ritt LEF, Silva PGMBE, Darzé ES, Santos RHN, Oliveira QB, Berwanger O, et 
al. Myocardial Infarction with ST Elevation and Reperfusion Therapy in Brazil: 
Data from the ACCEPT Registry. Arq Bras Cardiol. 2024;121(11):e20230863. 
doi: 10.36660/abc.20230863.

86.	  Moraes PIM, Galhardo A, Barbosa AHP, Sousa JMA, Alves CMR, Bianco 
HT, et al. Metrics of Care and Cardiovascular Outcomes in Patients with ST-
Elevation Myocardial Infarction Treated with Pharmacoinvasive Strategy: A 
Decade-Long Network in a Populous City in Brazil. BMC Cardiovasc Disord. 
2023;23(1):300. doi: 10.1186/s12872-023-03340-6.

87.	  Gioppatto S, Prado PS, Elias MAL, Carvalho VH, Paiva CRDC, Alexim GA, et 
al. The Clinical and Economic Impact of Delayed Reperfusion Therapy: Real-
World Evidence. Arq Bras Cardiol. 2024;121(5):e20230650. doi: 10.36660/
abc.20230650.

88.	  Stephanus AD, Santos AP, Cunha ACMR, Rocha ACA, Meireles AA, 
Oliveira MGS, et al. Optimal Timing of Pharmacoinvasive Strategy and its 
Impact on Clinical and Economic Outcomes in Patients with ST-Elevation 
Myocardial Infarction: A Real-World Perspective. Front Cardiovasc Med. 
2025;11:1466961. doi: 10.3389/fcvm.2024.1466961.

89.	  Nascimento K, Ramadan HR, Baccaro BM, et al. Acute Coronary Syndrome 
in Brazil: Registration of Predisposing Factors and Population Profile in a 
National Public Reference Cardiological Institute. ARQUIVOS BRASILEIROS 
DE CARDIOLOGIA. 2025;122(1)e20240165. doi:10.36660/abc.20240165i.

90.	  Araujo GN, Machado GP, Moura M, Silveira AD, Bergoli LC, Fuchs FC, et 
al. Real-World Assessment of an Ultrathin Strut, Sirolimus-Eluting Stent 
in Patients with ST-Elevation Myocardial Infarction Submitted to Primary 
Percutaneous Coronary Intervention (INSTEMI Registry). Arq Bras Cardiol. 
2023;120(6):e20220594. doi: 10.36660/abc.20220594.

91.	  Kanhouche G, Nicolau JC, Furtado RHM, Carvalho LS, Dalçoquio TF, Pileggi 
B, et al. Long-Term Outcomes of Cardiogenic Shock and Cardiac Arrest 
Complicating ST-Elevation Myocardial Infarction according to Timing of 
Occurrence. Eur Heart J Open. 2024;4(5):oeae075. doi: 10.1093/ehjopen/
oeae075.

92.	  Milan VB, Alves YFS, Machado GP, Araujo GN, Krepsky AM, Chies A, et al. 
Sex Differences in Outcomes of ST Elevation Myocardial Infarction Patients 
Submitted to Primary Percutaneous Coronary Intervention. Arq Bras Cardiol. 
2023;120(6):e20220673. doi: 10.36660/abc.20220673.

93.	  Delamain TRB, Delamain JHH, Braga SLN, Costa R, Siqueira DAA, Feres 
F, et al. Outcomes of Guideline-Recommended Percutaneous Coronary 
Intervention in Women with Obstructive Coronary Artery Disease: A 
Longitudinal Cohort Study. Arq Bras Cardiol. 2025;122(1):e20240249. doi: 
10.36660/abc.20240249.

94.	  Scudeler TL, Farkouh ME, Hueb W, Rezende PC, Campolina AG, 
Martins EB, et al. Coronary Atherosclerotic Burden Assessed by SYNTAX 
Scores and Outcomes in Surgical, Percutaneous or Medical Strategies: A 
Retrospective Cohort Study. BMJ Open. 2022;12(9):e062378. doi: 10.1136/
bmjopen-2022-062378.

95.	  Carvalho FPC, Hueb W, Lima EG, Rezende PC, Linhares JPP Filho, Garcia 
RMR, et al. Cardiovascular Events in Patients with Coronary Artery Disease 
with and without Myocardial Ischemia: Long-Term Follow-Up. Am Heart J. 
2023;256:95-103. doi: 10.1016/j.ahj.2022.11.011.

96.	  Paula LJC, Lemos PA, Medeiros CR, Marin-Neto JA, Figueiredo GL, Polanczyk 
CA, et al. Construction and Validation of an Integrated Percutaneous Coronary 
Intervention Data System in Brazil (ICP-BR Registry): Clinical Profile of the First 
1,249 Patients Included. Rev Bras Cardiol Invasiva. 2010;18(3):256-62. doi: 
10.1590/S2179-83972010000300006.

346



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

97.	  Silva ACBD, Paula JET, Campos CM, Ribeiro MH, Martins E Filho, Oliveira 
MDP, et al. Overview of Percutaneous Coronary Interventions for Chronic 
Total Occlusions Treated at Brazilian Centers Participating in the LATAM 
CTO Registry. Arq Bras Cardiol. 2023;120(4):e20210462. doi: 10.36660/
abc.20210462.

98.	  Paez RP, Hossne NA Jr, Santo JADE, Berwanger O, Santos RHN, Kalil 
RAK, et al. Coronary Artery Bypass Surgery in Brazil: Analysis of the 
National Reality Through the BYPASS Registry. Braz J Cardiovasc Surg. 
2019;34(2):142-8. doi: 10.21470/1678-9741-2018-0313.

99.	  Ramos RS, Rocco IS, Viceconte M, Santo JADE, Berwanger O, Santos RHN, 
et al. Association between Body Mass Index, Obesity, and Clinical Outcomes 
Following Coronary Artery Bypass Grafting in Brazil: An Analysis of One 
Year of Follow-Up of BYPASS Registry Patients. Braz J Cardiovasc Surg. 
2024;39(2):e20230133. doi: 10.21470/1678-9741-2023-0133.

100.	 Gonzales-Tamayo L, Campos CM, Lisboa LAF, Dallan LAO, Jatene FB, 
Mejia OAV. Choosing the Best Mortality Predictor for Isolated CABG in 
Complex Coronary Artery Disease Patients: Performance Comparison of 
STS, EuroSCORE II, and SYNTAX Score II. J Am Coll Cardiol. 2019;73(9 
Suppl 1):2129. doi:10.1016/S0735-1097(19)32735-4.

101.	 Paredes RAM, Borgomoni GB, Micalay AKP, Camacho JCA, Dallan 
LRP, Lisboa LAF, et al. Immediate Results after Multiple Arterial Grafts 
in Coronary Artery Bypass Graft Surgery in the São Paulo State: Cross 
Cohort Study. Arq Bras Cardiol. 2023;120(3):e20220627. doi: 10.36660/
abc.20220627.

102.	 Lacava L, Freitas FL, Borgomoni GB, Silva PGMBE, Nakazone MA, 
Campagnucci VP, et al. More Hospital Complications in Women after 
Cabg Even for Reduced Surgical Times: Call to Action for Equity in Quality 
Improvement. Arq Bras Cardiol. 2024;121(8):e20240012. doi: 10.36660/
abc.20240012.

103.	 Andrade DPG, Freitas FL, Borgomoni GB, Goncharov M, Silva PGMBE, 
Nakazone MA, et al. Age, Renal Failure and Transfusion are Risk Predictors 
of Prolonged Hospital Stay after Coronary Artery Bypass Grafting 
Surgery. Arq Bras Cardiol. 2024;121(6):e20230769. doi: 10.36660/
abc.20230769.

104.	 Borgomoni GB, Dias RD, Barros e Silva PGM, Nakazone MA, Oliveira 
MAP, Campagnucci VP, et al. Incidence of Failure-to-Rescue after Coronary 
Artery Bypass Grafting: A Multicenter Observational Study from the 
REPLICCAR II Registry in Brazil. Patient Saf Surg. 2025;19(1):6. doi: 
10.1186/s13037-024-00417-9.

105.	 Couto RC, Pedrosa T, Seara LM, Couto VS, Couto CS. Development of a 
Machine Learning Model to Estimate Length of Stay in Coronary Artery 
Bypass Grafting. Rev Saude Publica. 2024;58:41. doi: 10.11606/s1518-
8787.2024058006161.

106.	 Machado FA, Almeida RMS. Impact of the COVID-19 Outbreak 
on Coronary Artery Bypass Grafting in Brazil. Int J Cardiovasc Sci. 
2023;36:e20220160. doi:10.36660/ijcs.20220160.

107.	Barros e Silva PGM, Szneider H, Garcia DR, Furlan V, Lopes RD. Lipid 
Control and Medical Costs Among Patients with and without Established 
Atherosclerotic Cardiovascular Disease Followed in a Brazilian Private 
Healthcare System. Glob Heart. 2024;19(1):65. doi: 10.5334/gh.1345.

108.	Orlandi BMM, Mejia OAV, Trindade EM, Jatene FB. Financial Impact of 
Deep Sternal Wound Infections after Coronary Surgery: A Microcosting 
Analysis. Braz J Cardiovasc Surg . 2023;38(5):e20220261. doi: 
10.21470/1678-9741-2022-0261.

109.	 Franken M, Giugliano RP, Goodman SG, Baracioli LM, Godoy LC, Furtado 
RHM, et al. Performance of Acute Coronary Syndrome Approaches in 
Brazil: A Report from the BRACE (Brazilian Registry in Acute Coronary 
SyndromEs). Eur Heart J Qual Care Clin Outcomes. 2020;6(4):284-92. 
doi: 10.1093/ehjqcco/qcz045.

110.	 Oliveira JC, Almeida-Santos MA, Cunha-Oliveira J, Oliveira LCS, 
Barreto IDC, Lima TCR, et al. Disparities in Access and Mortality of 
Patients with ST-Segment-Elevation Myocardial Infarction Using the 
Brazilian Public Healthcare System: VICTIM Register. J Am Heart Assoc. 
2019;8(20):e013057. doi: 10.1161/JAHA.119.013057.

111.	Bianco HT, Povoa R, Izar MC, Alves CMR, Barbosa AHP, Bombig MTN, et al. 
Pharmaco-Invasive Strategy in Myocardial Infarction: Descriptive Analysis, 
Presentation of Ischemic Symptoms and Mortality Predictors. Arq Bras 
Cardiol. 2022;119(5):691-702. doi: 10.36660/abc.20211055.

112.	 Roriz PS, Ferreira IBB, Pontes FB, Machado A, Aguiar TC, Matos MAA, et 
al. Advancements in Reperfusion Rates and Quality of Care for ST-Segment 
Elevation Myocardial Infarction: A Ten-Year Evaluation of Salvador's STEMI 
Network. Front Cardiovasc Med. 2024;11:1381504. doi: 10.3389/
fcvm.2024.1381504.

113.	 Passaglia LG, Cerqueira MLR, Pires MM, Chagas LV, Érika CTC, Rodrigues 
ENO, et al. Cardiovascular Statistics from the Good Practices in Cardiology 
Program - Data from a Brazilian Tertiary Public Hospital. Arq Bras Cardiol. 
2023;120(2):e20220247. doi: 10.36660/abc.20220247.

114.	 Taniguchi FP, Bernardez-Pereira S, Ribeiro ALP, Morgan L, Curtis AB, 
Taubert K, et al. A Nationwide Initiative to Improve Cardiology Quality: 
The Best Practice in Cardiology Program in Brazil. Arq Bras Cardiol. 
2023;120(10):e20230375. doi: 10.36660/abc.20230375.

115.	 Barros e Silva PGM, Nascimento CT, Pedrosa RP, Nakazone MA, 
Nascimento MU, Melo LA, et al. Primary Results of the Brazilian Registry of 
Atherothrombotic Disease (NEAT). Sci Rep. 2024;14(1):4222. doi: 10.1038/
s41598-024-54516-9.

116.	Brant LCC, Pinheiro PC, Passaglia LG, Souza MFM, Malta DC, Banerjee A, 
et al. Cardiovascular Mortality in Brazil during the COVID-19 Pandemic: 
A Comparison between Underlying and Multiple Causes of Death. Public 
Health. 2023;224:131-9. doi: 10.1016/j.puhe.2023.08.027.

117.	 Brant LCC, Nascimento BR, Teixeira RA, Lopes MACQ, Malta DC, Oliveira 
GMM, et al. Excess of Cardiovascular Deaths during the COVID-19 
Pandemic in Brazilian Capital Cities. Heart. 2020;106(24):1898-905. doi: 
10.1136/heartjnl-2020-317663.

118.	 Machado GP, Araujo GN, Beltrame R, Theobald AL, Niches MS, Fracasso JF, 
et al. Characteristics of ST-Elevation Myocardial Infarction during the SARS-
CoV-2 Outbreak. Int J Cardiovasc Sci 2024;37:e20220203.. doi:10.36660/
ijcs.20220203.

119.	 Lemke VG, Paiva MSS, Mariano GZ, Alves TS, Ferreira E, Nunes LA, et 
al. Brazilian Registry of Interventional Cardiology during the COVID-19 
Pandemic (RBCI-COVID19). Arq Bras Cardiol. 2023;120(8):e20220840. 
doi: 10.36660/abc.20220840.

120.	Bocchi EA. Heart Failure in South America. Curr Cardiol Rev. 2013;9(2):147-
56. doi: 10.2174/1573403x11309020007.

121.	Luzuriaga GDCJ, Arteaga-Fernandez E, Hotta VT, Ianni B, Nastari L, Ramires 
F, et al. Clinical and Echocardiographic Particularities of Hypertrophic 
Cardiomyopathy in a Brazilian Population and its Prognostic Impact. Arq 
Bras Cardiol. 2025;122(4):e20240640. doi: 10.36660/abc.20240640.

122.	Arteaga E, Ianni BM, Fernandes F, Mady C. Benign Outcome in a Long-Term 
Follow-Up of Patients with Hypertrophic Cardiomyopathy in Brazil. Am 
Heart J. 2005;149(6):1099-105. doi: 10.1016/j.ahj.2004.09.049. 

123.	Pan American Health Organization. Updated Estimate of Chagas Disease 
in the Endemic Countries of the Americas 2018 [Internet]. Washington: 
PAHO; 2025 [cited 2026 Aug 4]. Available from: https://www.paho.org/
en/documents/updated-estimate-chagas-disease-endemic-countries-
americas-2018.

124.	 GBD 2023 Chagas Disease and RAISE Study Collaborators. Global, 
Regional, and National Burden of Chagas Disease, 1990-2023: A Systematic 
Analysis for the Global Burden of Disease Study 2023. Lancet Infect Dis. 
2026;26(3):284-301. doi: 10.1016/S1473-3099(25)00562-6.

125.	World Health Organization. Global Report on Neglected Tropical Diseases 
2025 [Internet]. Geneva: WHO; 2025 [cited 2026 Aug 4]. Available from: 
https://www.who.int/publications/i/item/9789240114043.

126.	Laporta GZ, Lima MM, Costa VM, Lima MM Neto, Palmeira SL, Rodovalho 
SR, et al. Estimation of Prevalence of Chronic Chagas Disease in Brazilian 
Municipalities. Rev Panam Salud Publica. 2024;48:e28. doi: 10.26633/
RPSP.2024.28.

347

https://www.paho.org/en/documents/updated-estimate-chagas-disease-endemic-countries-americas-2018
https://www.paho.org/en/documents/updated-estimate-chagas-disease-endemic-countries-americas-2018
https://www.paho.org/en/documents/updated-estimate-chagas-disease-endemic-countries-americas-2018


Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

127.	Medeiros CA, Silva MBA, Oliveira ALS, Alves SMM, Barros MDNDDS, 
Cavalcanti MDGAM, et al. Mapping the Morbidity and Mortality of Chagas 
Disease in an Endemic Area in Brazil. Rev Inst Med Trop Sao Paulo. 2022;64:e5. 
doi: 10.1590/S1678-9946202264005.

128.	Martins-Melo FR, Castro MC, Werneck GL. Levels and Trends in Chagas Disease-
Related Mortality in Brazil, 2000-2019. Acta Trop. 2021;220:105948. doi: 
10.1016/j.actatropica.2021.105948.

129.	Nadruz W Jr, Gioli-Pereira L, Bernardez-Pereira S, Marcondes-Braga FG, 
Fernandes-Silva MM, Silvestre OM, et al. Temporal Trends in the Contribution of 
Chagas Cardiomyopathy to Mortality among Patients with Heart Failure. Heart. 
2018;104(18):1522-8. doi: 10.1136/heartjnl-2017-312869.

130.	Oliveira CL, Nunes MCP, Colosimo EA, Lima EM, Cardoso CS, Ferreira 
AM, et al. Risk Score for Predicting 2-Year Mortality in Patients with Chagas 
Cardiomyopathy from Endemic Areas: SaMi-Trop Cohort Study. J Am Heart 
Assoc. 2020;9(6):e014176. doi: 10.1161/JAHA.119.014176.

131.	Ferreira AM, Sabino ÉC, Oliveira LC, Oliveira CDL, Cardoso CS, Ribeiro 
ALP, et al. Impact of the Social Context on the Prognosis of Chagas disease 
Patients: Multilevel Analysis of a Brazilian Cohort. PLoS Negl Trop Dis. 
2020;14(6):e0008399. doi: 10.1371/journal.pntd.0008399.

132.	França EB, Ishitani LH, Carneiro M, Machado IE, Nascimento BR, Martins-Melo 
FR, et al. Chagas Disease Deaths Detected among Garbage Codes Registered 
in Mortality Statistics in Brazil: A Study from the buRden of ChAgas dISEase in 
the contemporary world (RAISE) Project. Public Health. 2024;227:112-8. doi: 
10.1016/j.puhe.2023.11.034.

133.	Bierrenbach AL, Oliveira CDL, Quintino ND, Baldoni NR, Moreira CHV, 
Ferreira AM, et al. Addressing Under-Registration in Chagas Disease Mortality: 
Insights from the SaMi-Trop and REDS Cohorts. Rev Inst Med Trop Sao Paulo. 
2025;67:e10. doi: 10.1590/S1678-9946202567010.

134.	Silva PGMBE, Albuquerque DC, Lopes RD, Nogueira PR, Freitas AF 
Jr, Nascimento CV, et al. Acute Heart Failure in Patients with Chagas 
Cardiomyopathy: Results of the I Brazilian Heart Failure Registry 
(BREATHE). Arq Bras Cardiol. 2025;122(5):e20240555. doi: 10.36660/
abc.20240555. 

135.	Ferreira AM, Silva LCO, Cardoso CS, Oliveira CDL, Brito BOF, Bierrenbach 
AL, et al. Association between Positive Serology for COVID-19 and Chagas 
Cardiomyopathy Progression: The SaMi-Trop Project. Travel Med Infect Dis. 
2024;61:102745. doi: 10.1016/j.tmaid.2024.102745.

136.	 Andrade MV, Noronha KVMS, Souza A, Julião NA, Motta-Santos AS, Braga 
PEF, et al. Economic Burden of Chagas Disease in Brazil: A Nationwide Cost-
Of-Illness Study. Lancet Reg Health Am. 2025;50:101202. doi: 10.1016/j.
lana.2025.101202. 

137.	Ciapponi A, Alcaraz A, Calderón M, Matta MG, Chaparro M, Soto N, et 
al. Burden of Heart Failure in Latin America: A Systematic Review and 
Meta-analysis. Rev Esp Cardiol. 2016;69(11):1051-60. doi: 10.1016/j.
rec.2016.04.054.

138.	Moraes RS, Fuchs FD, Moreira LB, Wiehe M, Pereira GM, Fuchs SC. Risk Factors 
for Cardiovascular Disease in a Brazilian Population-Based Cohort Study. Int J 
Cardiol. 2003;90(2-3):205-11. doi: 10.1016/s0167-5273(02)00556-9.

139.	Nogueira IDB, Nogueira PAMS, Fonseca AMC, Santos TZM, Souza DE, 
Ferreira GMH. Prevalência de Insuficiência Cardíaca e Associação com Saúde 
Autorreferida no Brasil: Pesquisa Nacional de Saúde – 2013. Acta Fisiátrica. 
2019;26(2):95-101. doi: 10.11606/issn.2317-0190.v26i2a164952.

140.	Lédo APO, Matos SMA, Almeida MDCC, Aras R. Incidence and Risk Factors 
for Heart Failure in the ELSA-Brasil Cohort. PLoS One. 2025;20(8):e0329113. 
doi: 10.1371/journal.pone.0329113.

141.	Heidemann AI Jr, Santos ABS, Bittencourt MS, Ribeiro ALP, Rohde LE, Lotufo 
PA, et al. Prevalence and Mortality of Heart Failure Stages in a Free-Living Older 
Adult Population: Data from the Brazilian Longitudinal Study of Adult Health. J 
Am Heart Assoc. 2025;14(5):e038993. doi: 10.1161/JAHA.124.038993.

142.	 Jorge AL, Rosa ML, Martins WA, Correia DM, Fernandes LC, Costa JA, et al. 
The Prevalence of Stages of Heart Failure in Primary Care: A Population-Based 
Study. J Card Fail. 2016;22(2):153-7. doi: 10.1016/j.cardfail.2015.10.017.

143.	 Fochat RC, Polonini HC, Barbosa SEM, Chicourel EL, Raposo NRB. Prevalence 
of Major Public Health Impact Diseases among Frail Elderly Residents in the Zona 
da Mata Region in the State of Minas Gerais. Rev APS. 2016;19(2):268-76.

144.	 Cestari VRF, Garces TS, Sousa GJB, Maranhão TA, Souza JD Neto, Pereira 
MLD, et al. Spatial Distribution of Mortality for Heart Failure in Brazil, 1996 - 
2017. Arq Bras Cardiol. 2022;118(1):41-51. doi: 10.36660/abc.20201325. 

145.	 Arruda VL, Machado LMG, Lima JC, Silva PRS. Trends in Mortality from Heart 
Failure in Brazil: 1998 to 2019. Rev Bras Epidemiol. 2022;25:E220021. doi: 
10.1590/1980-549720220021.2.

146.	 Lédo APO, Matos SMA, Almeida MDC, Fernandes LP, Aras R. Survival 
Analysis and Factors Associated with Mortality in Heart Failure Patients in 
the ELSA-Brasil Cohort. Arq Bras Cardiol. 2025;122(6):e20240705. doi: 
10.36660/abc.20240705. 

147.	 Rodrigues AS, Castilho FM, Ribeiro AJF, Passaglia LG, Taniguchi FP, Ribeiro 
ALP. Association between Hemodynamic Profile at Hospital Admission and 
Mortality in Acute Heart Failure Patients Included in the Best Practice in 
Cardiology Program in Brazil. Arq Bras Cardiol. 2024;121(5):e20230699. 
doi: 10.36660/abc.20230699.

148.	 Albuquerque DC, Souza JD Neto, Bacal F, Rohde LE, Bernardez-Pereira 
S, Berwanger O, et al. I Brazilian Registry of Heart Failure - Clinical 
Aspects, Care Quality and Hospitalization Outcomes. Arq Bras Cardiol. 
2015;104(6):433-42. doi: 10.5935/abc.20150031.

149.	Fernandes ADF, Fernandes GC, Mazza MR, Knijnik LM, Fernandes GS, 
Vilela AT, et al. A 10-Year Trend Analysis of Heart Failure in the Less 
Developed Brazil. Arq Bras Cardiol. 2020;114(2):222-31. doi: 10.36660/
abc.20180321.

150.	 Girardi JM, Girardi IA, Nascimento ACS, Silva DML, Soares LVG, Dias SAL, 
et al. Temporal Trends of Hospital Admissions Due to Heart Failure in Brazil. 
Arq Bras Cardiol. 2025;122(6):e20240505. doi: 10.36660/abc.20240505.

151.	 Normando PG, Araujo-Filho JA, Fonseca GA, Rodrigues REF, Oliveira VA, 
Hajjar LA, et al. Reduction in Hospitalization and Increase in Mortality Due 
to Cardiovascular Diseases during the COVID-19 Pandemic in Brazil. Arq 
Bras Cardiol. 2021;116(3):371-80. doi: 10.36660/abc.20200821.

152.	 Cruz JAW, Buso GM, Moura LAZ, Moraes TP, Cunha MAVC, Zequinão T, et 
al. Brazilian Public Health System: History and Profile of Heart Failure Care 
and the Impacts of COVID-19. J Bras Econ Saude. 2022;14(2):140-8. doi: 
10.21115/JBES.v14.n2.p140-148.

153.	 Fernandes-Silva MM, Adam EL, Bernardez-Pereira S, Silva SA, Passaglia 
LG, Pereira KRP, et al. Heart Failure Mortality during COVID-19 Pandemic: 
Insights from a Cohort of Public Hospitals in Brazil. Arq Bras Cardiol. 
2022;119(5):804-8. doi: 10.36660/abc.20220080. 

154.	Souza MV, Nascimento LF, Kozlowsky I, Farjun B, França K, Kuriyama SN, 
et al. Impacts of heart failure on the Brazilian health and pension system: 
what is the cost of the disease? J Bras Econ Saude. 2022;14(2):149-61. doi: 
10.21115/JBES.v14.n2.p149-61.

155.	 Ghisleni EC, Astolfi VR, Zimmermann L, Lira CNL, Nascimento EF, 
Etges APBDS, et al. Value-Based Health Care in Heart Failure: Quality 
of Life and Cost Analysis. Clinics. 2023;78:100294. doi: 10.1016/j.
clinsp.2023.100294.

156.	 Goldraich LA, Etges APBDS, Hastenteufel LCT, Lemos DM, Zuckermann 
A, Mehra MR, et al. The Cost of Medical Management in Advanced 
Heart Failure: A Latin American Perspective. Arq Bras Cardiol. 
2025;122(10):e20240813. doi: 10.36660/abc.20240813.

157.	 Stevens B, Pezzullo L, Verdian L, Tomlinson J, George A, Bacal F. The 
Economic Burden of Heart Conditions in Brazil. Arq Bras Cardiol. 
2018;111(1):29-36. doi: 10.5935/abc.20180104.

158.	GBD 2023 Disease and Injury and Risk Factor Collaborators. Burden of 
375 Diseases and Injuries, Risk-Attributable Burden of 88 Risk Factors, and 
Healthy Life Expectancy in 204 Countries and Territories, including 660 
Subnational Locations, 1990-2023: A Systematic Analysis for the Global 
Burden of Disease Study 2023. Lancet. 2025;406(10513):1873-922. doi: 
10.1016/S0140-6736(25)01637-X.

348



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

159.	GBD 2023 Demographics Collaborators. Global Age-Sex-Specific All-Cause 
Mortality and Life Expectancy Estimates for 204 Countries and Territories 
and 660 Subnational Locations, 1950-2023: A Demographic Analysis for the 
Global Burden of Disease Study 2023. Lancet. 2025;406(10513):1731-810. 
doi: 10.1016/S0140-6736(25)01330-3.

160.	GBD 2023 Causes of Death Collaborators. Global Burden of 292 Causes 
of Death in 204 Countries and Territories and 660 Subnational Locations, 
1990-2023: A Systematic Analysis for the Global Burden of Disease 
Study 2023. Lancet. 2025;406(10513):1811-872. doi: 10.1016/S0140-
6736(25)01917-8.

161.	Mutarelli A, Pantaleao AN, Melo PHC, Nogueira W, Nogueira A, Felix N, 
et al. Global Prevalence and Sex Differences in Rheumatic Heart Disease: 
A Systematic Review and Updated Meta-Analysis. Front Cardiovasc Med. 
2025;12:1615158. doi: 10.3389/fcvm.2025.1615158.

162.	Nascimento BR, Nunes MCP, Silva JLP, Steer A, Engelman D, Okello E, et 
al. Outcomes of Latent Rheumatic Heart Disease: External Validation of a 
Simplified Score in Patients with and without Secondary Prophylaxis. Int J 
Cardiol. 2024;399:131662. doi: 10.1016/j.ijcard.2023.131662.

163.	Galdino BF, Amaral AM, Santos LPA, Nogueira MAA, Rocha RTL, Nunes 
MCP, et al. Reasons for Disagreement between Screening and Standard 
Echocardiography in Primary Care: Data from the PROVAR + Study : 
Disagreement between Screening and Standard Echo. Int J Cardiovasc 
Imaging. 2023;39(5):929-37. doi: 10.1007/s10554-023-02800-6.

164.	Saad GP, Cervone AC, Delamain JH, Belloti V, Etges APBDS, Perez GS, et al. 
Transcatheter Aortic Valve Implantation vs. Aortic Valve Surgery in a Brazilian 
Public Health System (SUS) Hospital: Periprocedural Outcomes and Costs. 
Arq Bras Cardiol. 2025;122(10):e20250021. doi: 10.36660/abc.20250021.

165.	Ferreira MCM, Lemke VMG, Paiva MSMO, Nascimento EMD, Pereira 
BB, Oliveira GMM. In-Hospital Outcomes in the Brazilian Registry of 
Transcatheter Aortic Valve Implantation - 14-Year Analysis. Arq Bras Cardiol. 
2024;121(5):e20230551. doi: 10.36660/abc.20230551.

166.	Bernardi FLM, Abizaid AA, Brito FS Jr, Lemos PA, Siqueira DAA, Costa RA, 
et al. Learning Curve for In-Hospital Mortality of Transcatheter Aortic Valve 
Replacement: Insights from the Brazilian National Registry. Arq Bras Cardiol. 
2024;121(7):e20230622. doi: 10.36660/abc.20230622.

167.	McBenedict B, Mansoor Z, Chaudhary A, Thomas A, Yaseen M, Hauwanga 
W. Temporal Trends of Age-Adjusted Mortality Rates for Rheumatic Heart 
Disease in Brazil from 2000 to 2021. Cureus. 2024;16(1):e52322. doi: 
10.7759/cureus.52322.

168.	Meniconi MA, Oliveira FJC, Cervone AC, Togna DJD, Feres F, Ramos AIO, et 
al. Viability and Safety of Early Hospital Discharge after Minimalist TAVI in the 
Brazilian Unified Health System. Arq Bras Cardiol. 2023;120(9):e20230328. 
doi: 10.36660/abc.20230328.

169.	Mutarelli A, Armelin L, Pantaleão AN, Nogueira A, Machado CJ, Silva 
JLP, et al. Temporal Trends in the Epidemiology of Acute Rheumatic 
Fever: A Nationwide Analysis from 2008 to 2022. Arq Bras Cardiol. 
2025;122(7):e20240763. doi: 10.36660/abc.20240763.

170.	Marijon E, Ou P, Celermajer DS, Ferreira B, Mocumbi AO, Jani D, et al. 
Prevalence of Rheumatic Heart Disease Detected by Echocardiographic 
Screening. N Engl J Med. 2007;357(5):470-6. doi: 10.1056/NEJMoa065085.

171.	Giffoni RT, Hung J, Medrado JDR Neto, Pinto AS, Gomes NFA, Pantaleão 
AN, et al. The Value of a Novel Three-Dimensional Mitral Valve Index in the 
Assessment of the Haemodynamic Severity of Rheumatic Mitral Stenosis. 
Echo Res Pract. 2025;12(1):33. doi: 10.1186/s44156-025-00094-z.

172.	Rwebembera J, Marangou J, Mwita JC, Mocumbi AO, Mota C, Okello E, 
et al. 2023 World Heart Federation Guidelines for the Echocardiographic 
Diagnosis of Rheumatic Heart Disease. Nat Rev Cardiol. 2024;21(4):250-63. 
doi: 10.1038/s41569-023-00940-9.

173.	Franco J, Nascimento BR, Beaton AZ, Oliveira KKB, Barbosa MM, Faria SCC, 
et al. Investigation of the Familial Risk of Rheumatic Heart Disease with 
Systematic Echocardiographic Screening: Data from the PROVAR+ Family 
Study. Pathogens. 2022;11(2):139. doi: 10.3390/pathogens11020139.

174.	Neves MAS, Fraga LL, Andrade MB, Nascimento BR, Gelape CL, Bráulio 
R, et al. Clinical Outcomes after Valve Intervention in Rheumatic Mitral 
Valve Disease. Glob Heart. 2025;20(1):38. doi: 10.5334/gh.1420.

175.	Pereira LHO, Câmara K, Pinheiro TS, Lemos MM, Oliveira ALA, Oliveira 
MEP, et al. Rheumatic Mitral Valve Surgery: Repair or Replacement? Braz 
J Cardiovasc Surg. 2025;40(2):e20230294. doi: 10.21470/1678-9741-
2023-0294.

176.	Caldas MMC, Esteves WAM, Nascimento BR, Hung J, Levine R, 
Silva VR, et al. Clinical Outcomes and Progression Rate of Tricuspid 
Regurgitation in Patients with Rheumatic Mitral Valve Disease. Open 
Heart. 2023;10(2):e002295. doi: 10.1136/openhrt-2023-002295.

177.	Santana GP, Melo RMV, Viana TT, Silva DNV, Figueiredo CS, Azevedo 
DFC, et al. Impact of Tricuspid Repair on Surgical Death in Patients 
Undergoing Mitral Valve Surgery Due to Rheumatic Disease. Struct Heart. 
2024;8(4):100298. doi: 10.1016/j.shj.2024.100298.

178.	Ravani LV, Ribeiro HB, Calomeni P, Brito FS Jr, Bernardi F, Lemos P, et al. 
Clinical Impact of Sex Differences and Procedural Setting in Transcatheter 
Aortic Valve Implantation. Cardiovasc Revasc Med. 2025;77:89-96. doi: 
10.1016/j.carrev.2024.09.014.

179.	Soares JR, Carvalho VT, Lodi-Junqueira L, Fonseca IMG, Athayde GRS, 
Sales IF, et al. Assessment of the Left Atrial Volume and Function Following 
Percutaneous Mitral Balloon Valvuloplasty: Insights Into Acute and 
Late Impact of Atrial Fibrillation on Atrial Remodeling. Int J Cardiol. 
2024;394:131361. doi: 10.1016/j.ijcard.2023.131361.

180.	Gadioli LP, Costa FA, Moreira HT, Crescêncio JC, Bertini CQ, Marques 
F, et al. Use of Cardiopulmonary Exercise Testing to Assess Pulmonary 
Hypertension in Patients with Rheumatic Mitral Valve Disease: A 
Comparative Study With Echocardiography. Curr Probl Cardiol. 
2023;48(8):101230. doi: 10.1016/j.cpcardiol.2022.101230.

181.	Mejia OAV, Borgomoni GB, Dallan LRP, Mioto BM, Accorsi TAD, Lima 
EG, et al. Quality Improvement Program in Latin America Decreases 
Mortality after Cardiac Surgery: A Before-after Intervention Study. Int J 
Surg. 2022;106:106931. doi: 10.1016/j.ijsu.2022.106931.

182.	Gomes NFA, Silva VR, Levine RA, Esteves WAM, Castro ML, Passos LSA, et 
al. Progression of Mitral Regurgitation in Rheumatic Valve Disease: Role 
of Left Atrial Remodeling. Front Cardiovasc Med. 2022;9:862382. doi: 
10.3389/fcvm.2022.862382.

183.	Pinto-Filho MM, Brant LCC, Foppa M, Garcia-Silva KB, Oliveira RAM, 
Fonseca MJM, et al. Major Electrocardiographic Abnormalities According 
to the Minnesota Coding System among Brazilian Adults (from the ELSA-
Brasil Cohort Study). Am J Cardiol. 2017;119(12):2081-87. doi: 10.1016/j.
amjcard.2017.03.043. 

184.	Santos IS, Lotufo PA, Brant L, Pinto MM Filho, Pereira ADC, Barreto SM, et 
al. Atrial Fibrillation Diagnosis using ECG Records and Self-Report in the 
Community: Cross-Sectional Analysis from ELSA-Brasil. Arq Bras Cardiol. 
2021;117(3):426-34. doi: 10.36660/abc.20190873. 

185.	Kawabata-Yoshihara LA, Benseñor IM, Kawabata VS, Menezes PR, 
Scazufca M, Lotufo PA. Prevalence of Electrocardiographic Findings in 
Elderly Individuals: The Sao Paulo Aging & Health Study. Arq Bras Cardiol. 
2009;93(6):602-7. doi: 10.1590/s0066-782x2009001200015. 

186.	Boccalon B, Foppa M, Brant LCC, Pinto MM Filho, Ribeiro AL, Duncan 
BB, et al. Characteristics Associated with Prevalent Atrial Fibrillation and 
Risk Profile for Incident Atrial Fibrillation an Elderly Population from 
ELSA-Brasil. Arq Bras Cardiol. 2025;122(1):e20240487. doi: 10.36660/
abc.20240487. 

187.	Marcolino MS, Palhares DM, Benjamin EJ, Ribeiro AL. Atrial Fibrillation: 
Prevalence in a Large Database of Primary Care Patients in Brazil. 
Europace. 2015;17(12):1787-90. doi: 10.1093/europace/euv185. 

188.	Moraes ERFL, Cirenza C, Lopes RD, Carvalho AC, Guimaraes PO, 
Rodrigues AAE, et al. Prevalence of Atrial Fibrillation and Stroke Risk 
Assessment Based on Telemedicine Screening Tools in a Primary 
Healthcare Setting. Eur J Intern Med. 2019;67:36-41. doi: 10.1016/j.
ejim.2019.04.024. 

349



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

189.	Marcolino MS, Santos TMM, Stefanelli FC, Oliveira JAQ, Silva MVRS, Andrade 
DF Jr, et al. Cardiovascular Emergencies in Primary Care: An Observational 
Retrospective Study of a Large-Scale Telecardiology Service. Sao Paulo Med 
J. 2017;135(5):481-7. doi: 10.1590/1516-3180.2017.0090110617. 

190.	Lacerda MP, Lopes CCC, Diegoli H, Baptista JPR, Hoepfner C, Berkenbrock 
AGS, et al. Prevalence of Atrial Fibrillation without Diagnosis or Treatment 
in Primary Health Care in Joinville, Brazil. ABCS Health Sciences. 
2024;49:e024220. doi: 10.7322/abcs.healthsci.2023031.2287.

191.	Andrade RP, Vitorino PVO, Sousa ALL, Miranda RD, Nogueira BAA, Cestário 
EES, et al. A Program to Optimize the Detection of Paroxysmal Atrial 
Fibrillation: The RITMO Study. Arq Bras Cardiol. 2024;121(9):e20240235. 
doi: 10.36660/abc.20240235. 

192.	Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomström-Lundqvist 
C, et al. 2020 ESC Guidelines for the Diagnosis and Management of Atrial 
Fibrillation Developed in Collaboration with the European Association for 
Cardio-Thoracic Surgery (EACTS): The Task Force for the Diagnosis and 
Management of Atrial Fibrillation of the European Society of Cardiology (ESC) 
Developed with the Special Contribution of the European Heart Rhythm 
Association (EHRA) of the ESC. Eur Heart J. 2021;42(5):373-498. doi: 
10.1093/eurheartj/ehaa612. 

193.	Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin 
EJ, et al. Worldwide Epidemiology of Atrial Fibrillation: A Global Burden 
of Disease 2010 Study. Circulation. 2014;129(8):837-47. doi: 10.1161/
CIRCULATIONAHA.113.005119. 

194.	Zulkifly H, Lip GYH, Lane DA. Epidemiology of Atrial Fibrillation. Int J Clin 
Pract. 2018;72(3):e13070. doi: 10.1111/ijcp.13070.

195.	Silva LCS, Castanheira LYFA, Salim MDS, Rebouças ORPS, Viegas RFM. 
Epidemiological Profile and Comparison of Mortality Due to Stroke and 
Atrial Fibrillation in Brazil Over the Past 26 Years. Int J Cardiovasc Sci. 
2024;37:e20240155. doi: 10.36660/ijcs.20240155.

196.	Paixão GMM, Silva LGS, Gomes PR, Lima EM, Ferreira MPF, Oliveira DM, et 
al. Evaluation of Mortality in Atrial Fibrillation: Clinical Outcomes in Digital 
Electrocardiography (CODE) Study. Glob Heart. 2020;15(1):48. doi: 10.5334/
gh.772. 

197.	Ribeiro AL, Marcolino MS, Prineas RJ, Lima-Costa MF. Electrocardiographic 
Abnormalities in Elderly Chagas Disease Patients: 10-Year Follow-Up of the 
Bambui Cohort Study of Aging. J Am Heart Assoc. 2014;3(1):e000632. doi: 
10.1161/JAHA.113.000632. 

198.	Lopes RD, Silva PGMB, Hoffmann CR Filho, Cavalvante MA, Miranda CM, 
Esper RB, et al. The First Brazilian Cardiovascular Registry of Atrial Fibrillation: 
Primary Results of the RECALL Study. Am Heart J. 2023;264:97-105. doi: 
10.1016/j.ahj.2023.06.007. 

199.	Amaral CHD, Amaral AR, Nagel V, Venancio V, Garcia AC, Magalhaes PS, et 
al. Incidence and Functional Outcome of Atrial Fibrillation and Non-Atrial 
Fibrillation- Related Cardioembolic Stroke in Joinville, Brazil: A Population-
Based Study. Arq Neuropsiquiatr. 2017;75(5):288-94. doi: 10.1590/0004-
282X20170039. 

200.	Lange MC, Ribas G, Scavasine V, Ducci RD, Mendes DC, Zétola VHF, et 
al. Stroke Recurrence in the Different Subtypes of Ischemic Stroke. The 
Importance of the Intracranial Disease. Arq Neuropsiquiatr. 2018;76(10):649-
53. doi: 10.1590/0004-282X20180095. 

201.	Figueiredo MM, Rodrigues AC, Alves MB, Cendoroglo M Neto, Silva GS. Score 
for Atrial Fibrillation Detection in Acute Stroke and Transient Ischemic Attack 
Patients in a Brazilian Population: The Acute Stroke Atrial Fibrillation Scoring 
System. Clinics. 2014;69(4):241-6. doi: 10.6061/clinics/2014(04)04. 

202.	Caramelli B, Yu PC, Cardozo FAM, Magalhães IR, Spera RR, Amado DK, et al. 
Effects of Dabigatran versus Warfarin on 2-Year Cognitive Outcomes in Old 
Patients with Atrial Fibrillation: Results from the GIRAF Randomized Clinical 
Trial. BMC Med. 2022;20(1):374. doi: 10.1186/s12916-022-02563-2. 

203.	Diegolli H, Oliveira RENN, Silva CFD, Silva GFD, Souza FF, Machado FRA, et 
al. Incidence of Cardioembolic Stroke Related to Atrial Fibrillation in Joinville, 
Brazil. Arq Neuropsiquiatr. 2023;81(4):329-33. doi: 10.1055/s-0043-
1767821. 

204.	Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, van Horn L, et 
al. Defining and Setting National Goals for Cardiovascular Health Promotion 
and Disease Reduction: The American Heart Association's Strategic Impact 
Goal Through 2020 and Beyond. Circulation. 2010;121(4):586-613. doi: 
10.1161/CIRCULATIONAHA.109.192703. 

205.	Santos IS, Lotufo PA, Goulart AC, Brant LCC, Pinto MM Filho, Pereira AC, et 
al. Cardiovascular Health and Atrial Fibrillation or Flutter: A Cross-Sectional 
Study from ELSA-Brasil. Arq Bras Cardiol. 2022;119(5):724-31. doi: 
10.36660/abc.20210970. 

206.	Diamantino AC, Nascimento BR, Beaton AZ, Nunes MCP, Oliveira KKB, 
Rabelo LC, et al. Atrial Fibrillation Detection with a Portable Device during 
Cardiovascular Screening in Primary Care. Heart. 2020;106(16):1261-6. 
doi: 10.1136/heartjnl-2019-316277. 

207.	Lima C, Martinelli M, Peixoto GL, Siqueira SF, Wajngarten M, Silva RT, et 
al. Silent Atrial Fibrillation in Elderly Pacemaker Users: A Randomized Trial 
Using Home Monitoring. Ann Noninvasive Electrocardiol. 2016;21(3):246-
55. doi: 10.1111/anec.12294. 

208.	Kiuchi MG, Chen S, Silva GR, Paz LMR, Souto GLL. Register of Arrhythmias 
in Patients with Pacemakers and Mild to Moderate Chronic Kidney 
Disease (RYCKE): Results from an Observational Cohort Study. Relampa. 
2016;29(2):49-56. 

209.	Costa MAC, Santos JFLP, Schafranski MD. Prevalence of Atrial Fibrillation 
in Pacemaker Patients. Int J Cardiovasc Sci. 2022;35(3):373-81. doi: 
10.36660/ijcs.20200113.

210.	Mendes FS, Atié J, Garcia MI, Gripp EA, Sousa AS, Feijó LA, et al. Atrial 
Fibrillation in Decompensated Heart Failure: Associated Factors and in-
Hospital Outcome. Arq Bras Cardiol. 2014;103(4):315-22. doi: 10.5935/
abc.20140123. 

211.	Moraes RC, Katz M, Tarasoutchi F. Clinical and Epidemiological Profile of 
Patients with Valvular Heart Disease Admitted to the Emergency Department. 
Einstein. 2014;12(2):154-8. doi: 10.1590/s1679-45082014ao3025.

212.	Barbieri LR, Sobral ML, Gerônimo GM, Santos GG, Sbaraíni E, Dorfman 
FK, et al. Incidence of Stroke and Acute Renal Failure in Patients of 
Postoperative Atrial Fibrillation after Myocardial Revascularization. Rev Bras 
Cir Cardiovasc. 2013;28(4):442-8. doi: 10.5935/1678-9741.20130073. 

213.	Bohatch MS Jr, Matkovski PD, Di Giovanni FJ, Fenili R, Varella EL, Dietrich 
A. Incidence of Postoperative Atrial Fibrillation in Patients Undergoing 
on-Pump and Off-Pump Coronary Artery Bypass Grafting. Rev Bras Cir 
Cardiovasc. 2015;30(3):316-24. doi: 10.5935/1678-9741.20150040. 

214.	Pivatto F Jr, Teixeira GF Filho, Sant'anna JR, Py PM, Prates PR, Nesralla IA, et al. 
Advanced Age and Incidence of Atrial Fibrillation in the Postoperative Period 
of Aortic Valve Replacement. Rev Bras Cir Cardiovasc. 2014;29(1):45-50. 
doi: 10.5935/1678-9741.20140010. 

215.	Sá MP, Sá MV, Albuquerque AC, Silva BB, Siqueira JW, Brito PR, et al. 
Predicting Risk of Atrial Fibrillation after Heart Valve Surgery: Evaluation of 
a Brazilian Risk Score. Rev Bras Cir Cardiovasc. 2012;27(1):117-22. doi: 
10.5935/1678-9741.20120017. 

216.	Folla CO, Melo CC, Silva RC. Predictive Factors of Atrial Fibrillation after 
Coronary Artery Bypass Grafting. Einstein. 2016;14(4):480-5. doi: 10.1590/
S1679-45082016AO3673. 

217.	Maia ADS, Mayer DH, Silva RAGE, Pérego AF, Alvarado PEU, Lizarraga 
OHT, et al. Atrial Fibrillation after Coronary Artery Bypass Grafting and 
its Relationship with Hospital Complications in São Paulo State. Braz J 
Cardiovasc Surg. 2024;39(4):e20230270. doi: 10.21470/1678-9741-
2023-0270. 

218.	Marcolino MS, Palhares DM, Ferreira LR, Ribeiro AL. Electrocardiogram and 
Chagas Disease: A Large Population Database of Primary Care Patients. Glob 
Heart. 2015;10(3):167-72. doi: 10.1016/j.gheart.2015.07.001. 

219.	Cardoso CS, Sabino EC, Oliveira CD, Oliveira LC, Ferreira AM, Cunha-
Neto E, et al. Longitudinal Study of Patients with Chronic Chagas 
Cardiomyopathy in Brazil (SaMi-Trop Project): A Cohort Profile. BMJ Open. 
2016;6(5):e011181. doi: 10.1136/bmjopen-2016-011181. 

350



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

220.	Rojas LZ, Glisic M, Pletsch-Borba L, Echeverría LE, Bramer WM, Bano 
A, et al. Electrocardiographic Abnormalities in Chagas Disease in the 
General Population: A Systematic Review and Meta-Analysis. PLoS Negl 
Trop Dis. 2018;12(6):e0006567. doi: 10.1371/journal.pntd.0006567. 

221.	Rassi A Jr, Rassi A, Little WC, Xavier SS, Rassi SG, Rassi AG, et al. 
Development and Validation of a Risk Score for Predicting Death in 
Chagas' Heart Disease. N Engl J Med. 2006;355(8):799-808. doi: 
10.1056/NEJMoa053241. 

222.	Vinereanu D, Lopes RD, Bahit MC, Xavier D, Jiang J, Al-Khalidi HR, 
et al. A Multifaceted Intervention to Improve Treatment with Oral 
Anticoagulants in Atrial Fibrillation (IMPACT-AF): An International, 
Cluster-Randomised Trial. Lancet. 2017;390(10104):1737-46. doi: 
10.1016/S0140-6736(17)32165-7. 

223.	Goulart AC, Olmos RD, Santos IS, Tunes G, Alencar AP, Thomas N, et al. 
The Impact of Atrial Fibrillation and Long-Term Oral Anticoagulant Use 
on All-Cause and Cardiovascular Mortality: A 12-Year Evaluation of the 
Prospective Brazilian Study of Stroke Mortality and Morbidity. Int J Stroke. 
2022;17(1):48-58. doi: 10.1177/1747493021995592. 

224.	Medei E, Moll-Bernardes R, Pinheiro MVT, Sousa AS, Abufaiad B, 
Feldman A, et al. Lack of Anticoagulant Use in Patients with Atrial 
Fibrillation and Increased Risk of Thromboembolic Events According 
to Sex: Insights from a Multicentric Brazilian Study. Arq Bras Cardiol. 
2024;121(9):e20240310. doi: 10.36660/abc.20240310. 

225.	Liporace IL, Oliveira GBF, Alves LBO, Galassi NM, Jeronimo AD, Lopes 
FM, et al. Incidence and Predictors of Clinical Outcomes in Patients 
with Valvular and Nonvalvular Atrial Fibrillation Using Vitamin K 
Antagonists. Arq Bras Cardiol. 2025;122(2):e20240147. doi: 10.36660/
abc.20240147. 

226.	Martins MAP, Oliveira JAQ, Ribeiro DD, César CC, Nobre VA, Palhares 
DM, et al. Efficacy of an Anticoagulation Clinic in Low-Income Brazilian 
Patients with Heart Disease: A Randomized Clinical Trial. Hemato. 
2023;4(3):227-39. doi: 10.3390/hemato4030018.

227.	Mountantonakis SE, Saleh M, Fishbein J, Gandomi A, Lesser M, Chelico 
J, et al. Atrial Fibrillation is an Independent Predictor for in-Hospital 
Mortality in Patients Admitted with SARS-CoV-2 Infection. Heart Rhythm. 
2021;18(4):501-7. doi: 10.1016/j.hrthm.2021.01.018. 

228.	Brant LCC, Pinheiro PC, Machado IE, Correa PRL, Santos MR, Ribeiro 
ALP, et al. The Impact of COVID-19 Pandemic Course in the Number and 
Severity of Hospitalizations for Other Natural Causes in a Large Urban 
Center in Brazil. PLOS Glob Public Health. 2021;1(12):e0000054. doi: 
10.1371/journal.pgph.0000054. 

229.	Nadarajah R, Wu J, Hurdus B, Asma S, Bhatt DL, Biondi-Zoccai G, et al. 
The Collateral Damage of COVID-19 to Cardiovascular Services: A Meta-
Analysis. Eur Heart J. 2022;43(33):3164-78. doi: 10.1093/eurheartj/
ehac227. 

230.	Biton S, Gendelman S, Ribeiro AH, Miana G, Moreira C, Ribeiro ALP, et 
al. Atrial Fibrillation Risk Prediction from the 12-Lead Electrocardiogram 
Using Digital Biomarkers and Deep Representation Learning. Eur Heart 
J Digit Health. 2021;2(4):576-85. doi: 10.1093/ehjdh/ztab071. 

231.	Brant LCC, Ribeiro AH, Eromosele OB, Pinto-Filho MM, Barreto SM, 
Duncan BB, et al. Prediction of Atrial Fibrillation from the ECG in 
the Community Using Deep Learning: A Multinational Study. Circ 
Arrhythm Electrophysiol. 2025;18(10):e013734. doi: 10.1161/
CIRCEP.125.013734. 

232.	Caldeira TCM, Sereno ACRA, Soares MM, Maia EG, Claro RM. Trend 
in Hypertension Prevalence and Health Behaviors among the Brazilian 
Adult Population: 2006–2019. Obesities. 2023;3(2):145-54. doi: 
10.3390/obesities3020012.

233.	Vieira MAS, Tonaco LAB, Souza MJS, Andrade FCD, Malta DC, Felisbino-
Mendes MS, et al. Prevalence, Awareness, Treatment and Control 
of Hypertension in the Brazilian Population and Sociodemographic 
Associated Factors: Data from National Health Survey. BMC Public 
Health. 2025;25(1):781. doi: 10.1186/s12889-025-22008-8.

234.	Brandão AA, Rodrigues CIS, Bortolotto LA, Armstrong ADC, Mulinari RA, 
Feitosa ADM, et al. Brazilian Guidelines of Hypertension - 2025. Arq Bras 
Cardiol. 2025;122(9):e20250624. doi: 10.36660/abc.20250624.

235.	Brant LCC, Nascimento BR, Veloso GA, Gomes CS, Polanczyk C, Oliveira 
GMM, et al. Burden of Cardiovascular Diseases Attributable to Risk Factors 
in Brazil: Data from the "Global Burden of Disease 2019" Study. Rev Soc 
Bras Med Trop. 2022;55(Suppl 1):e0263. doi: 10.1590/0037-8682-0263-
2021.

236.	Malta DC, Gomes CS, Prates EJS, Bernal RTI. Changes in Chronic Diseases 
and Risk and Protective Factors Before and after the Third Wave of 
COVID-19 in Brazil. Ciênc Saúde Coletiva. 2023;28(12):3659-71. doi: 
10.1590/1413-812320232812.08252022.

237.	Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde e Ambiente. 
Departamento de Análise Epidemiológica e Vigilância de Doenças Não 
Transmissíveis. Vigitel Brasil 2006-2024: Vigilância de Fatores de risco e 
Proteção para Doenças Crônicas por Inquérito Telefônico: Estimativas sobre 
Frequência e Distribuição Sociodemográfica de Fatores de Risco e Proteção 
para Doenças Crônicas nas Capitais dos 26 Estados Brasileiros e no Distrito 
Federal entre 2006 e 2024. Brasília: Ministério da Saúde; 2025.

238.	Silva AMD, Carmo ASD, Alves VP, Carvalho LSF. Prevalence of Non-
Communicable Chronic Diseases: Arterial Hypertension, Diabetes Mellitus, 
and Associated Risk Factors in Long-Lived Elderly People. Rev Bras Enferm. 
2023;76(4):e20220592. doi: 10.1590/0034-7167-2022-0592.

239.	Pires MP, Moreira CC, Andrade ACS, Rodrigues PRM, Muraro AP, Luz VG, 
et al. Multimorbidity of Chronic Noncommunicable Diseases: Data from 
the Brazilian National Health Survey. Rev Chil Nutr. 2023;50(1):7-19. doi: 
10.4067/S0717-75182023000100007.

240.	Petracco AM, Mattiello R, Bortolotto CC, Ferreira RW, Matijasevich A, 
Barros FCLF, et al. Prevalence of and Factors Associated with High Blood 
Pressure at 15 Years of Age: A Birth Cohort Study. J Am Heart Assoc. 
2023;12(23):e029627. doi: 10.1161/JAHA.123.029627.

241.	Grawe VH, Mastroeni SSBS, Corrêa ZGD, Mastroeni MF. Waist 
Circumference and Blood Pressure in Brazilian Children. Blood Press 
Monit. 2023;28(5):244-52. doi: 10.1097/MBP.0000000000000657.

242.	Silva EKP, Barreto SM, Brant LCC, Camelo LV, Araújo EM, Griep RH, et 
al. Gender, Race/Skin Colour and Incidence of Hypertension in ELSA-
Brasil: An Intersectional Approach. Ethn Health. 2023;28(4):469-87. doi: 
10.1080/13557858.2022.2108377.

243.	Oliveira IM, Duarte YAO, Zanetta DMT. Arterial Hypertension Incidence 
and Outcomes in Older Adults of São Paulo, Brazil: SABE Cohort Study. 
Rev Bras Geriatr Gerontol. 2025;28:e240114. doi: 10.1590/1981-
22562025028.240114.pt.

244.	Silva TS, Neves MP Jr. Overview of Morbidity and Mortality from Diabetes 
Mellitus and Systemic Arterial Hypertension in the State of Bahia, Brazil, 
between 2010-2022. Rev Bras Med Fam Comunidade. 2025;19(46):4458. 
doi: 10.5712/rbmfc19(46)4458.

245.	Lu WL, Yuan JH, Liu ZY, Su ZH, Shen YC, Li SJ, et al. Worldwide Trends 
in Mortality for Hypertensive Heart Disease from 1990 to 2019 with 
Projection to 2034: Data from the Global Burden of Disease 2019 Study. 
Eur J Prev Cardiol. 2024;31(1):23-37. doi: 10.1093/eurjpc/zwad262.

246.	Pirkle CM, Guerra RO, Gómez F, Belanger E, Sentell T. Socioecological 
Factors Associated with Hypertension Awareness and Control among 
Older Adults in Brazil and Colombia: Correlational Analysis from the 
International Mobility in Aging Study. Glob Heart. 2023;18(1):66. doi: 
10.5334/gh.1282.

247.	Coelho JC, Guimarães MCDLP, Vaz AKMG, Meira KC, Santos JD, Lee RJW, 
et al. Adherence to Antihypertensive Drug Treatment in Brazil: A Systematic 
Review and Meta-Analysis. Cien Saude Colet. 2024;29(8):e19282022. 
doi: 10.1590/1413-81232024298.19282022.

248.	Camargo YDS, Ferreira ASB, Scalia LAM, Magnabosco P, Bragato AGDC, 
Raponi MBG, et al. Spirituality/Religiosity and Adherence to Treatment in 
Hypertensive Individuals. Arq Bras Cardiol. 2025;122(2):e20240558. doi: 
10.36660/abc.20240558.

351



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

249.	Leal AAF, Galvão MHR, Roncalli ÂG. Access to Medicines for the Treatment of 
Systemic Arterial Hypertension and Type 2 Diabetes Mellitus in the Brazilian 
Population: Data from the 2019 Brazilian National Health Survey. Cad Saude 
Publica. 2024;40(8):e00241022. doi: 10.1590/0102-311XPT241022.

250.	Fonseca HAR, Izar MCO, Drager LF, Pinto IM, Saraiva JFK, Ferreira JFM, et 
al. Primary Prevention of Cardiovascular Disease at Community Clinics in 
the State of Sao Paulo, Brazil: Results from the Epidemiological Information 
Study of Communities. Glob Heart. 2023;18(1):24. doi: 10.5334/gh.1203.

251.	Albuquerque PVC, Tomasi E. Assessing Hypertension Care Quality in 
Brazil: Gender, Race, and Socioeconomic Intersection in Public and Private 
Services, 2013 and 2019 National Health Surveys. BMC Health Serv Res. 
2024;24(1):939. doi: 10.1186/s12913-024-11358-5.

252.	Salazar GO, Almeida GO, Barreto-Filho JAS, Almeida-Santos MA, Melo 
EV, Aidar FJ, et al. Non-Targeted Self-Measured Blood Pressure and 
Hypertension Control in Public and Private Health Systems in Brazil. Int J 
Cardiovasc Sci. 2023;36:e20220144. doi: 10.36660/ijcs.202220144.

253.	Amorim KCFO, Vitorino PVO, Feitosa ADM, Santos MC, Bezerra R, Lopes 
LR, et al. Hypertension Evaluated in the Public and Private Brazilian Health 
System Hypertension in Public and Private Service. Front Cardiovasc Med. 
2023;10:1254933. doi: 10.3389/fcvm.2023.1254933.

254.	Oliveira FEG, Griep RH, Chor D, Barreto SM, Molina MDCB, Machado LAC, 
et al. Racial Inequalities in the Development of Multimorbidity of Chronic 
Conditions: Results from a Brazilian Prospective Cohort. Int J Equity Health. 
2024;23(1):120. doi: 10.1186/s12939-024-02201-8.

255.	Guimarães JMN, Jackson JW, Barber S, Griep RH, Fonseca MJM, Camelo 
LV, et al. Racial Inequities in the Control of Hypertension and the 
Explanatory Role of Residential Segregation: A Decomposition Analysis 
in the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). J Racial 
Ethn Health Disparities. 2024;11(2):1024-32. doi: 10.1007/s40615-
023-01582-w.

256.	Patriota P, Ko Maung K, Marques-Vidal P. Reported Recommendations to 
Address Cardiovascular Risk Factors Differ by Socio-Economic Status in 
Brazil. Results from the Brazilian National Health Survey 2019. Prev Med 
Rep. 2023;36:102527. doi: 10.1016/j.pmedr.2023.102527.

257.	Borges VM, Kimura L. Overview of Arterial Hypertension in Quilombos in 
Brazil: A Narrative Review. Physis. 2023;33:e33050. doi: 10.1590/S0103-
7331202333050.

258.	Moreira R, Bastos LS, Carvalho LM, Freitas LP, Pacheco AG. Persistent High 
Mortality Rates for Diabetes Mellitus and Hypertension after Excluding 
Deaths Associated with COVID-19 in Brazil, 2020-2022. PLOS Glob Public 
Health. 2024;4(5):e0002576. doi: 10.1371/journal.pgph.0002576.

259.	Fam BSO, Cadore NA, Sbruzzi R, Feira MF, Giudicelli GC, Almeida LGP, 
et al. SARS-CoV-2 Strains and Clinical Profiles of COVID-19 Patients in a 
Southern Brazil Hospital. Front Immunol. 2024;15:1444620. doi: 10.3389/
fimmu.2024.1444620.

260.	Malta DC, Bernal RTI, Prates EJS, Vasconcelos NM, Gomes CS, Stopa SR, 
et al. Self-Reported Arterial Hypertension, Use of Health Services and 
Guidelines for Care in Brazilian Population: National Health Survey, 2019. 
Epidemiol Serv Saude. 2022;31(1):e2021369. doi: 10.1590/SS2237-
9622202200012.especial. 

261.	Santos L, Codogno JS, Turi-Lynch BC, Araujo MYC, Fernandes RA, Gomes 
GAO, et al. Interrelationship between Arterial Hypertension, Health 
Service Costs, Therapeutic Treatment and Physical Activity. BMC Prim Care. 
2023;24(1):164. doi: 10.1186/s12875-023-02120-7.

262.	Garcia RL, Silva MT, Amaral AZ, Silva GV. Cost-Utility Analysis of Diagnostic 
Methods for Arterial Hypertension in Primary Care for Brazil: ABPM vs. 
OBPM vs. HBPM. Blood Press Monit. 2023;28(5):260-7. doi: 10.1097/
MBP.0000000000000654.

263.	Nilson EAF, Andrade RDCS, Brito DA, Oliveira ML. Costs Attributable 
to Obesity, Hypertension, and Diabetes in the Unified Health System, 
Brazil, 2018. Rev Panam Salud Publica. 2020;44:e32. doi: 10.26633/
RPSP.2020.32. 

264.	Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, 
Hahn EJ, et al. 2019 ACC/AHA Guideline on the Primary Prevention 
of Cardiovascular Disease: A Report of the American College of 
Cardiology/American Heart Association Task Force on Clinical Practice 
Guidelines. Circulation. 2019;140(11):e596-e646. doi: 10.1161/
CIR.0000000000000678.

265.	Faludi AA, Izar MCO, Saraiva JFK, Chacra APM, Bianco HT, Afiune 
A Neto, et al. Atualização da Diretriz Brasileira de Dislipidemias e 
Prevenção da Aterosclerose – 2017. Arq Bras Cardiol. 2017;109(2 Suppl 
1):1-76. doi: 10.5935/abc.20170121.

266.	Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M, Badimon L, et 
al. 2019 ESC/EAS Guidelines for the Management of Dyslipidaemias: 
Lipid Modification to Reduce Cardiovascular Risk. Eur Heart J. 
2020;41(1):111-88. doi: 10.1093/eurheartj/ehz455.

267.	Grundy SM, Stone NJ, Bailey AL, Beam C, Birtcher KK, Blumenthal RS, 
et al. 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/
ASPC/NLA/PCNA Guideline on the Management of Blood Cholesterol: 
A Report of the American College of Cardiology/American Heart 
Association Task Force on Clinical Practice Guidelines. Circulation. 
2019;139(25):e1082-e1143. doi: 10.1161/CIR.0000000000000625.

268.	Malta DC, Szwarcwald CL, Machado ÍE, Pereira CA, Figueiredo AW, Sá 
ACMGN, et al. Prevalence of Altered Total Cholesterol and Fractions 
in the Brazilian Adult Population: National Health Survey. Rev Bras 
Epidemiol. 2019;22(Suppl 20:E190005.SUPL.2. doi: 10.1590/1980-
549720190005.supl.2.

269.	Faria JR Neto, Bento VF, Baena CP, Olandoski M, Gonçalves LG, Abreu 
GA, et al. ERICA: Prevalence of Dyslipidemia in Brazilian Adolescents. 
Rev Saude Publica. 2016;50(Suppl 1):10s. doi: 10.1590/S01518-
8787.2016050006723.

270.	Lima LR, Okamura AB, Carvalho KMB, Dutra ES, Gonçalves VSS. 
Hypertension and Associated Lipid, Glucose, and Adiposity Parameters in 
School-Aged Adolescents in the Federal District, Brazil. Arq Bras Cardiol. 
2022;118(4):719-26. doi: 10.36660/abc.20201240.

271.	Alcântara OD Neto, Silva RC, Assis AM, Pinto EJ. Factors Associated with 
Dyslipidemia in Children and Adolescents Enrolled in Public Schools of 
Salvador, Bahia. Rev Bras Epidemiol. 2012;15(2):335-45. doi: 10.1590/
s1415-790x2012000200011.

272.	Almeida PCD de, Silva JP da, Pinasco GC, Hegner CC, Mattos DC, Potratz 
MO, et al. Lipid profile in schoolchildren in Vitória – Brazil. J Hum Growth 
Dev. 2016 Apr 28;26(1):61.

273.	Rosini N, Machado MJ, Webster IZ, Moura SA, Cavalcante LS, Silva EL. 
Simultaneous Prediction of Hyperglycemia and Dyslipidemia in School 
Children in Santa Catarina State, Brazil Based on Waist Circumference 
Measurement. Clin Biochem. 2013;46(18):1837-41. doi: 10.1016/j.
clinbiochem.2013.08.015.

274.	Madalosso MM, Martins NNF, Medeiros BM, Rocha LL, Mendes 
LL, Schaan BD, et al. Consumption of Ultra-Processed Foods and 
Cardiometabolic Risk Factors in Brazilian Adolescents: Results from 
ERICA. Eur J Clin Nutr. 2023;77(11):1084-92. doi: 10.1038/s41430-
023-01329-0.

275.	Scaranni PODS, Cardoso LO, Griep RH, Lotufo PA, Barreto SM, 
Fonseca MJM. Consumption of Ultra-Processed Foods and Incidence 
of Dysl ipidaemias: The Brazi l ian Longitudinal Study of Adult 
Health (ELSA-Brasil). Br J Nutr. 2023;129(2):336-44. doi: 10.1017/
S0007114522001131.

276.	Gonçalves L, Zanlorenci S, Pelegrini A, Lima TR, Silva DAS. Individual 
and Joint Association between Cardiovascular Disease Risk Factors and 
Inadequate Lifestyle Behaviors in a Sample from Brazil. Arq Bras Cardiol. 
2024;121(10):e20240149. doi: 10.36660/abc.20240149.

277.	Harada PH, Miname MH, Benseñor IM, Santos RD, Lotufo PA. Familial 
Hypercholesterolemia Prevalence in an Admixed Racial Society: Sex 
and Race Matter. The ELSA-Brasil. Atherosclerosis. 2018;277:273-7. 
doi: 10.1016/j.atherosclerosis.2018.08.021.

352



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

278.	Sá ACMGN, Gomes CS, Prates EJS, Brant LCC, Malta DC. Prevalence and 
Factors Associated with Possible Cases of Familial Hypercholesterolemia 
in Brazilian Adults: A Cross-Sectional Study. Sci Rep. 2023;13(1):20459. 
doi: 10.1038/s41598-023-47692-7.

279.	Jannes CE, Santos RD, Silva PRS, Turolla L, Gagliardi AC, Marsiglia JD, et 
al. Familial Hypercholesterolemia in Brazil: Cascade Screening Program, 
Clinical and Genetic Aspects. Atherosclerosis. 2015;238(1):101-7. doi: 
10.1016/j.atherosclerosis.2014.11.009.

280.	Coutinho ER, Miname MH, Rocha VZ, Bittencourt MS, Jannes CE, 
Krieger JE, et al. Cardiovascular Disease Onset in Old People with Severe 
Hypercholesterolemia. Atherosclerosis. 2023;365:9-14. doi: 10.1016/j.
atherosclerosis.2022.12.007.

281.	Lotufo PA, Santos RD, Figueiredo RM, Pereira AC, Mill JG, Alvim SM, et 
al. Prevalence, Awareness, Treatment, and Control of High Low-Density 
Lipoprotein Cholesterol in Brazil: Baseline of the Brazilian Longitudinal 
Study of Adult Health (ELSA-Brasil). J Clin Lipidol. 2016;10(3):568-76. doi: 
10.1016/j.jacl.2015.12.029.

282.	Santos RD, Pereira C, Cesena F, Laurinavicius AG, Tabone V, Bittencourt 
MS. Cardiovascular Risk Misperception and Low Awareness of Familial 
Hypercholesterolemia in Individuals with Severe Hypercholesterolemia. 
Arq Bras Cardiol. 2021;116(4):706-12. doi: 10.36660/abc.20190516.

283.	Bernardi A, Olandoski M, Erbano LO, Guarita-Souza LC, Baena CP, Faria-
Neto JR. Achievement of LDL-Cholesterol Goals after Acute Myocardial 
Infarction: Real-World Data from the City of Curitiba Public Health System. 
Arq Bras Cardiol. 2022;118(6):1018-25. doi: 10.36660/abc.20210328.

284.	Santos RD, Kashiwagi NM, Cesena FY, Assis SRL, Nieri J, Minanni 
CA, et al. Uncontrolled Cholesterol in Individuals with Severe 
Hypercholesterolemia in a Health Evaluation Program in Brazil. Arq Bras 
Cardiol. 2024;121(11):e20240116. doi: 10.36660/abc.20240116.

285.	Barreto J, Luchiari B, Wolf VLW, Bonilha I, Bovi TG, Assato BS, et al. 
Compliance with Cardiovascular Prevention Guidelines in Type 2 Diabetes 
Individuals in a Middle-Income Region: A Cross-Sectional Analysis. 
Diagnostics. 2022;12(4):814. doi: 10.3390/diagnostics12040814.

286.	Calice-Silva V, Muenz D, Wong MMY, McCullough K, Charytan D, Reichel 
H, et al. International Practice Patterns of Dyslipidemia Management in 
Patients with Chronic Kidney Disease Under Nephrology Care: Is it Time to 
Review Guideline Recommendations? Lipids Health Dis. 2023;22(1):67. 
doi: 10.1186/s12944-023-01833-z.

287.	Generoso G, Bensenor IM, Santos RD, Staniak HL, Sharovsky R, Santos IS, 
et al. High-Density Lipoprotein-Cholesterol Subfractions and Coronary 
Artery Calcium: The ELSA-Brasil Study. Arch Med Res. 2019;50(6):362-7. 
doi: 10.1016/j.arcmed.2019.10.006.

288.	Generoso G, Bensenor IM, Santos IS, Santos RD, Goulart AC, Jones SR, 
et al. Diabetes Alters the Association between High-Density Lipoprotein 
Subfractions and Carotid Intima-Media Thickness: The Brazilian Longitudinal 
Study of Adult Health (ELSA-Brasil). Diab Vasc Dis Res. 2018;15(6):541-7. 
doi: 10.1177/1479164118788080.

289.	Laurinavicius AG, Santos IS, Santos RD, Bensenor IM, Conceição RD, Lotufo 
PA. Extremely Elevated HDL-Cholesterol Levels are not Associated with 
Increased Carotid Intima-Media Thickness: Data from ELSA Brasil. J Clin 
Lipidol. 2016;10(4):898-904.e1. doi: 10.1016/j.jacl.2016.03.007.

290.	Bittencourt MS, Santos RD, Staniak H, Sharovsky R, Kondapally R, Vallejo-
Vaz AJ, et al. Relation of Fasting Triglyceride-Rich Lipoprotein Cholesterol to 
Coronary Artery Calcium Score (from the ELSA-Brasil Study). Am J Cardiol. 
2017;119(9):1352-8. doi: 10.1016/j.amjcard.2017.01.033.

291.	Freitas WM, Quaglia LA, Santos SN, Paula RC, Santos RD, Blaha M, et al. Low 
HDL Cholesterol but not High LDL Cholesterol is Independently Associated 
with Subclinical Coronary Atherosclerosis in Healthy Octogenarians. Aging 
Clin Exp Res. 2015;27(1):61-7. doi: 10.1007/s40520-014-0249-4.

292.	Kahn CR, Ferris HA, O'Neill BT. Pathophysiology of Type 2 Diabetes Mellitus. 
In: Melmed S, Auchus RJ, Goldfine AB, Koenig RJ, Rosen CJ, editors. Williams 
Textbook of Endocrinology. 14th ed. Philadelphia: Elsevier; 2019.

293.	Kannel WB, McGee DL. Diabetes and Cardiovascular Disease. The 
Framingham study. JAMA. 1979;241(19):2035-8. doi: 10.1001/
jama.241.19.2035.

294.	Malta DC, Ribeiro EG, Gomes CS, Alves FTA, Stopa SR, Sardinha 
LMV, et al. Indicators of the Line of Care for People with Diabetes in 
Brazil: National Health Survey 2013 and 2019. Epidemiol Serv Saude. 
2022;31(1):e2021382. doi: 10.1590/SS2237-9622202200011.especial.

295.	International Diabetes Federation. IDF Diabetes Atlas. 11th ed. Brussels: 
International Diabetes Federation; 2025.

296.	Lopez-Jaramillo P, Joseph P, Lopez-Lopez JP, Lanas F, Avezum A, Diaz R, et 
al. Risk Factors, Cardiovascular Disease, and Mortality in South America: a 
PURE Substudy. Eur Heart J. 2022;43(30):2841-51. doi: 10.1093/eurheartj/
ehac113.

297.	International Diabetes Federation. IDF Diabetes Atlas. 10th ed. Brussels: 
International Diabetes Federation; 2021.

298.	Schmidt MI, Hoffmann JF, Diniz MFS, Lotufo PA, Griep RH, Bensenor IM, 
et al. High Prevalence of Diabetes and Intermediate Hyperglycemia - The 
Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). Diabetol Metab 
Syndr. 2014;6:123. doi: 10.1186/1758-5996-6-123.

299.	Malta DC, Duncan BB, Schmidt MI, Machado ÍE, Silva AGD, Bernal RTI, et al. 
Prevalence of Diabetes Mellitus as Determined by Glycated Hemoglobin in 
the Brazilian Adult Population, National Health Survey. Rev Bras Epidemiol. 
2019;22(Suppl 2):E190006.SUPL.2. doi: 10.1590/1980-549720190006.
supl.2.

300.	Reis RCPD, Duncan BB, Malta DC, Iser BPM, Schmidt MI. Evolution of 
Diabetes in Brazil: Prevalence Data from the 2013 and 2019 Brazilian 
National Health Survey. Cad Saude Publica. 2022;38(Suppl 1):e00149321. 
doi: 10.1590/0102-311X00149321.

301.	Miranda C, Sousa TM, Caldeira TCM, Claro RM. Health Risk Factors among 
Adult Individuals with and without Diabetes in Brazil: Vigitel (2020-2023). 
Public Health. 2024;234:120-5. doi: 10.1016/j.puhe.2024.06.009. 

302.	Reis RCP, Duncan BB, Szwarcwald CL, Malta DC, Schmidt MI. Control of 
Glucose, Blood Pressure, and Cholesterol among Adults with Diabetes: 
The Brazilian National Health Survey. J Clin Med. 2021;10(15):3428. doi: 
10.3390/jcm10153428.

303.	Santos KBM, Reis RCP, Duncan BB, D'Avila OP, Schmidt MI. Access to 
Diabetes Diagnosis in Brazil Based on Recent Testing and Consultation: 
The Brazilian National Health Survey, 2013 and 2019. Front Endocrinol. 
2023;14:1122164. doi: 10.3389/fendo.2023.1122164.

304.	Telo GH, Cureau FV, Szklo M, Bloch KV, Schaan BD. Prevalence of Type 2 
Diabetes among Adolescents in Brazil: Findings from Study of Cardiovascular 
Risk in Adolescents (ERICA). Pediatr Diabetes. 2019;20(4):389-96. doi: 
10.1111/pedi.12828.

305.	Schmidt MI, Bracco PA, Yudkin JS, Bensenor IM, Griep RH, Barreto SM, et 
al. Intermediate Hyperglycaemia to Predict Progression to Type 2 Diabetes 
(ELSA-Brasil): An Occupational Cohort Study in Brazil. Lancet Diabetes 
Endocrinol. 2019;7(4):267-77. doi: 10.1016/S2213-8587(19)30058-0.

306.	Bracco PA, Gregg EW, Rolka DB, Schmidt MI, Barreto SM, Lotufo PA, et al. 
Lifetime Risk of Developing Diabetes and Years of Life Lost among those 
with Diabetes in Brazil. J Glob Health. 2021;11:04041. doi: 10.7189/
jogh.11.04041.

307.	Diamond Project Group. Incidence and Trends of Childhood Type 1 
Diabetes Worldwide 1990-1999. Diabet Med. 2006;23(8):857-66. doi: 
10.1111/j.1464-5491.2006.01925.x.

308.	Negrato CA, Lauris JRP, Saggioro IB, Corradini MCM, Borges PR, Crês MC, 
et al. Increasing Incidence of Type 1 Diabetes between 1986 and 2015 in 
Bauru, Brazil. Diabetes Res Clin Pract. 2017;127:198-204. doi: 10.1016/j.
diabres.2017.03.014.

309.	Flores-Ortiz R, Fiaccone RL, Leyland A, Millett C, Hone T, Schmidt MI, et al. 
Subsidised Housing and Diabetes Mortality: A Retrospective Cohort Study 
of 10 Million Low-Income Adults in Brazil. BMJ Open Diabetes Res Care. 
2023;11(3):e003224. doi: 10.1136/bmjdrc-2022-003224.

353



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

310.	Garces TS, Damasceno LLV, Sousa GJB, Cestari VRF, Pereira MLD, Moreira 
TMM. Relationship between Social Development Indicators and Mortality 
due to Diabetes Mellitus in Brazil: A Space-Time Analysis. Rev Lat Am 
Enfermagem. 2023;31:e3971. doi: 10.1590/1518-8345.6592.3971.

311.	Mosenzon O, Alguwaihes A, Leon JLA, Bayram F, Darmon P, Davis TME, et al. 
CAPTURE: A Multinational, Cross-Sectional Study of CARDIOVASCULAR 
DISEASE Prevalence in Adults with Type 2 Diabetes Across 13 Countries. 
Cardiovasc Diabetol. 2021;20(1):154. doi: 10.1186/s12933-021-01344-0.

312.	Meiners MMMA, Tavares NUL, Guimarães LSP, Bertoldi AD, Pizzol TDSD, 
Luiza VL, et al. Access and Adherence to Medication among People 
with Diabetes in Brazil: Evidences from PNAUM. Rev Bras Epidemiol. 
2017;20(3):445-59. doi: 10.1590/1980-5497201700030008.

313.	Marinho FS, Moram CBM, Rodrigues PC, Leite NC, Salles GF, Cardoso 
CRL. Treatment Adherence and Its Associated Factors in Patients with Type 
2 Diabetes: Results from the Rio de Janeiro Type 2 Diabetes Cohort Study. J 
Diabetes Res. 2018;2018:8970196. doi: 10.1155/2018/8970196.

314.	Dionato FAV, Nucci LB, Enes CC. Factors Associated with Non-Adoption of 
Healthy Behavior among Individuals with Diabetes: A Population-Based 
Study in Brazil. J Public Health. 2023;45(1):e114-e120. doi: 10.1093/
pubmed/fdab344. 

315.	Tomasi E, Silveira DS, Neves RG, Thumé E, Cesar MADC, Barros NBR, et al. 
Quality Indicators of Care for Users with Diabetes in Primary Health Care in 
Brazil: 2012 and 2018. Rev Bras Med Fam Comunidade. 2024;19(46):3678. 
doi: 10.5712/rbmfc19(46)3678.

316.	Chwal BC, Reis RCP, Schmidt MI, Barreto SM, Griep RH, Duncan BB. 
Achievement of Treatment Goals and Mortality in Individuals with Diabetes: 
The ELSA-Brasil Study. J Clin Med. 2023;12(24):7663. doi: 10.3390/
jcm12247663.

317.	Ramos EJ, Pereira LTB, Guilarducci M, Gomes AL, Guimarães NS, Cândido 
FG, et al. Prevalence and Factors Associated with Dietary Adherence in 
Individuals with Type 2 Diabetes Mellitus in Brazil: A Systematic Review 
with Meta-Analysis: Dietary Adherence in Type 2 DM in Brazil. HU Rev. 
2024;49:1-12. doi: 10.34019/1982-8047.2023.v49.43099.

318.	Flores TR, Neves RG, Costa CDS, Wendt A. Time Evolution of Advice on 
Healthy Habits in Brazilians with Hypertension and Diabetes: National 
Health Survey. Cien Saude Colet. 2023;28(2):459. doi: 10.1590/1413-
81232023282.12322022.

319.	Tonaco LAB, Velasquez-Melendez G, Moreira AD, Andrade FCD, Malta 
DC, Felisbino-Mendes MS. Awareness of the Diagnosis, Treatment, and 
Control of Diabetes Mellitus in Brazil. Rev Saude Publica. 2023;57:75. doi: 
10.11606/s1518-8787.2023057005167.

320.	Natividade GR, Retnakaran R, Kapral MK, Leitão CB, Gerchman F, Kramer 
CK. Cardiovascular Impact of the National Program of Publicly-Funded 
Access to Dapagliflozin in Brazil. Public Health. 2025;249:106039. doi: 
10.1016/j.puhe.2025.106039. 

321.	Sbaraini M, Cureau FV, Ritter JDA, Schuh DS, Madalosso MM, Zanin G, 
et al. Prevalence of Overweight and Obesity among Brazilian Adolescents 
Over Time: A Systematic Review and Meta-Analysis. Public Health Nutr. 
2021;24(18):6415-26. doi: 10.1017/S1368980021001464.

322.	Sbaraini M, Cureau FV, Sparrenberger K, Teló GH, Kuschnir MCC, Oliveira 
JS, et al. Severity of Obesity is Associated with Worse Cardiometabolic Risk 
Profile in Adolescents: Findings from a Brazilian National Study (ERICA). 
Nutrition. 2020;75-76:110758. doi: 10.1016/j.nut.2020.110758.

323.	Lopes GW, Canhada SL, Reis RCPD, Diniz MFHS, Goulart AC, Faria LC, et al. 
Comparing Diabetes Prediction Based on Metabolic Dysfunction-Associated 
Steatotic Liver Disease and Nonalcoholic Fatty Liver Disease: The ELSA-Brasil 
Study. Cad Saude Publica. 2024;40(11):e00009924. doi: 10.1590/0102-
311XEN009924.

324.	Li C, Bishop TRP, Imamura F, Sharp SJ, Pearce M, Brage S, et al. Meat 
Consumption and Incident Type 2 Diabetes: An Individual-Participant 
Federated Meta-Analysis of 1·97 Million adults with 100 000 Incident 
Cases from 31 Cohorts in 20 Countries. Lancet Diabetes Endocrinol. 
2024;12(9):619-30. doi: 10.1016/S2213-8587(24)00179-7.

325.	Dias JPV, Pimenta AM, Sobrinho PSC, Hermsdorff HHM, Bressan J, 
Nobre LN. Consumption of Sweetened Beverages is Associated with 
the Incidence of Type 2 Diabetes in Brazilian Adults (CUME Project). 
Nutr Metab Cardiovasc Dis. 2023;33(4):789-96. doi: 10.1016/j.
numecd.2023.01.022. 

326.	Dumith SC, Martins OPL, Moreira MKV, Paulitsch RG, Simões MO, Marmitt 
LP, et al. Is the Increment of Diabetes Mellitus in Brazil Associated with the 
Consumption of artificially sweetened beverages? A Time Trend Analysis 
with 757,386 Adults from 2006 to 2020. Public Health. 2023;221:66-72. 
doi: 10.1016/j.puhe.2023.06.004.

327.	Ferrari G, Giannichi B, Resende B, Paiva L, Rocha R, Falbel F, et al. The 
Economic burden of overweight and obesity in Brazil: perspectives for the 
Brazilian Unified HEALTH System. Public Health. 2022;207:82-87. doi: 
10.1016/j.puhe.2022.03.015.

328.	Pereda P, Boarati V, Guidetti B, Duran AC. Direct and Indirect Costs of 
Diabetes in Brazil in 2016. Ann Glob Health. 2022;88(1):14. doi: 10.5334/
aogh.3000.

329.	Costa LFD, Sampaio TL, Moura L, Rosa RDS, Iser BPM. Time Trend and 
Costs of Hospitalizations with Diabetes Mellitus as Main Diagnosis in the 
Brazilian National Health System, 2011 to 2019. Epidemiol Serv Saude. 
2024;32(4):e2023509. doi: 10.1590/S2237-96222023000400006.en.

330.	Malta DC, Flor LS, Machado ÍE, Felisbino-Mendes MS, Brant LCC, Ribeiro 
ALP, et al. Trends in Prevalence and Mortality Burden Attributable to 
Smoking, Brazil and Federated Units, 1990 and 2017. Popul Health Metr. 
2020;18(Suppl 1):24. doi: 10.1186/s12963-020-00215-2.

331.	U.S. Department of Health and Human Services. The Health Consequences 
of Smoking—50 Years of Progress: A Report of the Surgeon General. Atlanta: 
U.S. Department of Health and Human Services, Centers for Disease Control 
and Prevention, National Center for Chronic Disease Prevention and Health 
Promotion, Office on Smoking and Health; 2014. 

332.	Siddiqi K, Husain S, Vidyasagaran A, Readshaw A, Mishu MP, Sheikh A. 
Global Burden of Disease due to Smokeless Tobacco Consumption in 
Adults: An Updated Analysis of data from 127 Countries. BMC Med. 
2020;18(1):222. doi: 10.1186/s12916-020-01677-9.

333.	Malta DC, Gomes CS, Alves FTA, Oliveira PPV, Freitas PC, Andreazzi 
M. The Use of Cigarettes, Hookahs, Electronic Cigarettes, and other 
Tobacco Indicators among Brazilian Schoolchildren: Data from National 
School Health Survey 2019. Rev Bras Epidemiol. 2022;25:e220014. doi: 
10.1590/1980-549720220014.2.

334.	Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde e Ambiente. 
Departamento de Análise Epidemiológica e Vigilância de Doenças Não 
Transmissíveis. Vigitel Brasil 2023: Vigilância de Fatores de Risco e Proteção 
para Doenças Crônicas por Inquérito Telefônico: Estimativas sobre 
Frequência e Distribuição Sociodemográfica de Fatores de Risco e Proteção 
para Doenças Crônicas nas Capitais dos 26 Estados Brasileiros e no Distrito 
Federal em 2023. Brasília: Ministério da Saúde; 2023.

335.	Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde e Ambiente. 
Departamento de Análise Epidemiológica e Vigilância de Doenças Não 
Transmissíveis. Vigitel Brasil 2006-2023: Tabagismo e Consumo Abusivo 
de Álcool: Vigilância de Fatores de Risco e Proteção para Doenças Crônicas 
por Inquérito Telefônico: Estimativas sobre Frequência e Distribuição 
Sociodemográfica de Fatores de Risco e Proteção para Doenças Crônicas 
nas Capitais dos 26 estados Brasileiros e no Distrito Federal entre 2006 e 
2023. Brasília: Ministério da Saúde; 2023. 

336.	Madruga CS. Caderno Temático LENAD III: Tabagismo e Uso de Dispositivos 
Eletrônicos para Fumar (DEF): Resultados, edição 2023. São Paulo: 
Universidade Federal de São Paulo; 2025.

337.	Divino JA, Ehrl P, Candido O, Valadao MAP. Effects of the Illicit Market 
on the Price Elasticity of Cigarette Consumption in Brazil. Tob Control. 
2024;33(Suppl 2):s122-s127. doi: 10.1136/tc-2022-057787.

338.	Malta DC, Gomes CS, Cardoso LSM, Veloso GA, Bernal RTI, Kerr LRFS, et al. 
Setbacks in Achieving Tobacco Control Targets: A Temporal Trends Analysis 
and Projections for 2030. Cien Saude Colet. 2025;30(12):e02742025. doi: 
10.1590/1413-812320253012.02742025. 

354



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

339.	Pichon-Riviere A, Bardach A, Cairoli FR, Casarini A, Espinola N, Perelli L, 
et al. Health, Economic and Social Burden of Tobacco in Latin America 
and the Expected Gains of fully Implementing Taxes, Plain Packaging, 
Advertising Bans and Smoke-Free Environments Control Measures: A 
Modelling Study. Tob Control. 2024;33(5):611-21. doi: 10.1136/tc-
2022-057618.

340.	Szklo AS, Mendes FL, Viegas JR. The Cost the Tobacco Industry does 
Not Account For! Rev Bras Cancerol. 2025;71(2):e-245129. doi: 
10.32635/2176-9745.RBC.2025v71n2.5129EN.

341.	Szklo AS, Carvalho A, Pinho MCM, Souza MC, Bertoni N, Silva ALO. 
Bitter Taste of the Tobacco Industry Interference in Brazil. Tob Control. 
2025;34(6):838-41. doi: 10.1136/tc-2024-058690.

342.	Szklo AS, Iglesias RM. Decrease in the Proportion of Illicit Cigarette 
use in Brazil: What does it Really Mean? Tob Control. 2020;29(Suppl 
4):s287-s288. doi: 10.1136/tobaccocontrol-2018-054846.

343.	Szklo AS, Drope J. The Cigarette Market in Brazil: New Evidence on 
Illicit Practices from the 2019 National Health Survey. Tob Control. 
2024;33(Suppl 2):s128-s134. doi: 10.1136/tc-2022-057847.

344.	Portes LH, Pinho MCM, Silva VLDCE, Turci SRB, Machado CV, Tourinho 
CAP. Tobacco Control Policy in Brazil from 2016 to 2022: Continuities, 
Setbacks and Challenges. Cien Saude Colet. 2025 20;30(Suppl 
2):e14942023. doi: 10.1590/1413-812320242911.14942023.

345.	GBD 2021 Adult BMI Collaborators. Global, Regional, and National 
Prevalence of Adult Overweight and Obesity, 1990-2021, with 
Forecasts to 2050: A Forecasting Study for the Global Burden of Disease 
Study 2021. Lancet. 2025;405(10481):813-38. doi: 10.1016/S0140-
6736(25)00355-1. 

346.	Abbade EB. Evolution of Overweight and Obesity in the Context of 
OECD Countries and Brazil. J Braz Econ Saúde. 2024;16(2):98-107. doi: 
10.21115/JBES.v16.n2.p98-107.

347.	Rodrigues APDS, Batista SRR, Santos ASEA, Canheta ABS, Nunes BP, 
Rezende ATO, et al. Multimorbidity and Complex Multimorbidity 
in Brazilians with Severe Obesity. Sci Rep. 2023;13(1):16629. doi: 
10.1038/s41598-023-43545-5. 

348.	Echeverría-Guevara A, Luz PM, Pires DC, Jalil EM, Perazzo H, Torres 
TS, et al. Prevalence of Chronic Non-Communicable Diseases and 
Multimorbidity among Adults Living in Slums in Rio de Janeiro, Brazil: 
A Population-Based Survey. Int J Equity Health. 2025;24(1):262. doi: 
10.1186/s12939-025-02599-9. 

349.	Casaes AC, Menezes CA, Santos RA, Souza BOL, Silva BRBC, Tabajara Y, 
et al. Nutritional Status and Quality of Life: Urban-Rural Disparities and 
the Impact of Obesity. Int J Environ Res Public Health. 2024;21(11):1455. 
doi: 10.3390/ijerph21111455. 

350.	Garcia CAB, Meira KC, Souza AH, Oliveira ALG, Guimarães NS. Obesity 
and Associated Factors in Brazilian Adults: Systematic Review and 
Meta-Analysis of Representative Studies. Int J Environ Res Public Health. 
2024;21(8):1022. doi: 10.3390/ijerph21081022. 

351.	Araujo TA, Oliveira IM, Silva TGVD, Silva VC, Duarte YAO. Overweight 
in Older Adults: A Follow-Up of Fifteen Years of the SABE Survey. 
Int J Environ Res Public Health. 2023;20(6):5098. doi: 10.3390/
ijerph20065098. 

352.	Pinheiro LCHT, Rossi M, Santos CAF, Oliveira LVF, Vencio S, Vieira RP, et 
al. Prevalence of Associations among Sarcopenia, Obesity, and Metabolic 
Syndrome in Brazilian Older Adults. Front Med. 2023;10:1206545. doi: 
10.3389/fmed.2023.1206545. 

353.	Elizabeth L, Machado P, Zinöcker M, Baker P, Lawrence M. Ultra-
Processed Foods and Health Outcomes: A Narrative Review. Nutrients. 
2020;12(7):1955. doi: 10.3390/nu12071955. 

354.	Bezerra IN, Tahim JC, Rodrigues RRM, Sichieri R. Changes in Food 
Consumption and Prevalence of Overweight and Obesity in Brazilian 
Adults between 2008 and 2018. Rev Nutr. 2024;37:e230114. doi: 
10.1590/1678-9865202437e230114.

355.	Barros AQS, Aguiar IWO, Adriano LS, Carioca AAF, Marchioni DML, 
Sampaio HAC. Food Consumption Markers and Sociodemographic 
Factors Associated with Obesity among Adult Women Registered in 
the Food and Nutrition Monitoring System (SISVAN) in Brazil: A Cohort 
Study, 2015-2019. Front Public Health. 2024;12:1467339. doi: 
10.3389/fpubh.2024.1467339. 

356.	Abbade EB. The Cost of Obesity and Related NCDs in Brazil: An 
Analysis of Hospital Admissions, Disability Retirement Benefits, and 
Statutory Sick Pay. Public Health. 2024;237:184-92. doi: 10.1016/j.
puhe.2024.10.006. 

357.	Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde e 
Ambiente. Cenário da Obesidade no Brasil. Boletim Epidemiológico. 
2024;55(7):1-16.

358.	Sena GR, Lima TPF, Silva MLC, Sette PGT, Costa GCS, Benvindo AMF, et 
al. Associations between Obesity and Severity of Coronavirus Disease 
2019 in Brazilian Inpatients: A 2021 Secondary Data Analysis. Clin Obes. 
2024;14(6):e12698. doi: 10.1111/cob.12698. 

359.	Giannichi B, Nilson E, Ferrari G, Rezende LFM. The Projected Economic 
Burden of Non-Communicable Diseases Attributable to Overweight 
in Brazil by 2030. Public Health. 2024;230:216-22. doi: 10.1016/j.
puhe.2024.02.029. 

360.	Costa WB, Ravaglio LS, Teixeira LS, Mendoza AD. The Weight of Obesity: 
A Retrospective Analysis of the Direct Costs of Hospitalizations Due to 
Obesity between 2011 and 2020 for the Unified Health System in Brazil. 
Int J Nutr. 2024;17(2):e24203. doi: 10.54448/ijn24203.

361.	Vilella PR, Correia ES, Godinho-Mota JCM, Martins KA, Vaz-Gonçalves L. 
High Prevalence of Abdominal Obesity, Inadequate Food Consumption, 
and Low Level of Physical Activity Regardless of Body Mass Index 
Across Women. Clin Nutr Open Sci. 2023;48:43-54. doi: 10.1016/j.
nutos.2023.01.003.

362.	Araújo MESC, Almeida MCC, Matos SMA, Fonseca MJM, Pitanga CPS, 
Pitanga FJG. Combined Effect of Leisure-Time Physical Activity and 
Sedentary Behavior on Abdominal Obesity in ELSA-Brasil Participants. 
Int J Environ Res Public Health. 2023;20(15):6501. doi: 10.3390/
ijerph20156501. 

363.	GBD 2021 Adolescent BMI Collaborators. Global, Regional, and 
National Prevalence of Child and Adolescent Overweight and Obesity, 
1990-2021, with Forecasts to 2050: A Forecasting Study for the Global 
Burden of Disease Study 2021. Lancet. 2025;405(10481):785-812. doi: 
10.1016/S0140-6736(25)00397-6. 

364.	Caspersen CJ, Powell KE, Christenson GM. Physical Activity, Exercise, 
and Physical Fitness: Definitions and Distinctions for Health-Related 
Research. Public Health Rep. 1985;100(2):126-31. 

365.	Thivel D, Tremblay A, Genin PM, Panahi S, Rivière D, Duclos M. Physical 
Activity, Inactivity, and Sedentary Behaviors: Definitions and Implications 
in Occupational Health. Front Public Health. 2018;6:288. doi: 10.3389/
fpubh.2018.00288. 

366.	Dasso NA. How is Exercise Different from Physical Activity? A Concept 
Analysis. Nurs Forum. 2019;54(1):45-52. doi: 10.1111/nuf.12296. 

367.	Yang YJ. An Overview of Current Physical Activity Recommendations in 
Primary Care. Korean J Fam Med. 2019;40(3):135-42. doi: 10.4082/
kjfm.19.0038. 

368.	González K, Fuentes J, Márquez JL. Physical Inactivity, Sedentary 
Behavior and Chronic Diseases. Korean J Fam Med. 2017;38(3):111-5. 
doi: 10.4082/kjfm.2017.38.3.111. 

369.	Park JH, Moon JH, Kim HJ, Kong MH, Oh YH. Sedentary Lifestyle: 
Overview of Updated Evidence of Potential Health Risks. Korean J Fam 
Med. 2020;41(6):365-73. doi: 10.4082/kjfm.20.0165. 

370.	Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et 
al. World Health Organization 2020 Guidelines on Physical Activity 
and Sedentary Behaviour. Br J Sports Med. 2020;54(24):1451-62. doi: 
10.1136/bjsports-2020-102955.

355



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

371.	Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska 
DA, et al. The Physical Activity Guidelines for Americans. JAMA. 
2018;320(19):2020-8. doi: 10.1001/jama.2018.14854. 

372.	Brasil. Ministério da Saúde. Guia de Atividade Física para a População 
Brasileira. Brasília: Ministério da Saúde; 2021.

373.	Sainani A. Commentary: Screening of Screen Time in Children. Indian J 
Ophthalmol. 2022;70(3):994. doi: 10.4103/ijo.IJO_381_22. 

374.	Pitanga FJG, Almeida MCC, Queiroz CO, Aquino EML, Matos SMA. Physical 
Activity in Brazil: Lessons from ELSA-Brasil. Narrative Review. Sao Paulo 
Med J. 2017;135(4):391-5. doi: 10.1590/1516-3180.2017.0023190317. 

375.	Barbosa VC Filho, Costa RM, Knebel MTG, Oliveira BN, Silva CBA, 
Silva KS. The Prevalence of Global Physical Activity among Young 
People: A Systematic Review for the Report Card Brazil 2018. Rev 
Bras Cineantropom Desempenho Hum. 2018;20(4):367-87. doi: 
10.5007/1980-0037.2018v20n4p367.

376.	Bertuol C, Silveira MHC, Krug RR, Kupske JW, Mielke GI, Del Duca GF. 
Use of Electronic Devices in Leisure Time Modifies the Prevalence and 
Factors Associated with Sedentary Behavior Derived Exclusively from 
Excessive Television Viewing among Brazilian Adults. BMC Public Health. 
2023;23(1):1602. doi: 10.1186/s12889-023-16517-7. 

377.	Silva KS, Minatto G, Bandeira AS, Santos PC, Sousa ACFC, Barbosa 
VC Filho. Sedentary Behavior in Children and Adolescents: An 
Update of the Systematic Review of the Brazil’s Report Card. Rev Bras 
Cineantropom Desempenho Hum. 2021;23:e82645. doi: 10.1590/1980-
0037.2021v23e82645.

378.	Mielke GI, Stopa SR, Gomes CS, Silva AGD, Alves FTA, Vieira MLFP, et al. 
Leisure Time Physical Activity among Brazilian Adults: National Health 
Survey 2013 and 2019. Rev Bras Epidemiol. 2021;24(suppl 2):e210008. 
doi: 10.1590/1980-549720210008.supl.2. 

379.	Soares CAM, Leão OAA, Freitas MP, Hallal PC, Wagner MB. Temporal 
Trend of Physical Activity in Brazilian Adolescents: Analysis of the Brazilian 
National Survey of School Health from 2009 to 2019. Cad Saude Publica. 
2023;39(10):e00063423. doi: 10.1590/0102-311XPT063423. 

380.	Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide Trends in Insufficient 
Physical Activity from 2001 to 2016: A Pooled Analysis of 358 Population-
Based Surveys with 1·9 Million Participants. Lancet Glob Health. 
2018;6(10):e1077-86. doi: 10.1016/S2214-109X(18)30357-7. 

381.	Prodel E, Mrejen M, Mira PAC, Britto J, Vargas MA, Nobrega ACL. 
The Burden of Physical Inactivity for the Public Health Care System 
in Brazil. Rev Saude Publica. 2023;57:37. doi: 10.11606/s1518-
8787.2023057004589. 

382.	Bielemann RM, Silva BG, Coll CV, Xavier MO, Silva SG. Burden of Physical 
Inactivity and Hospitalization Costs Due to Chronic Diseases. Rev Saude 
Publica. 2015;49:75. doi: 10.1590/S0034-8910.2015049005650. 

383.	Araujo MYC, Barros MVG, Ricardo SJ, Mantovani AM, Turi-Lynch BC, 
Codogno JS. Productivity Loss, Healthcare Costs, and Habitual Physical 
Activity among Adults with Cardiovascular Diseases. J Occup Environ Med. 
2022;64(12):1001-6. doi: 10.1097/JOM.0000000000002664. 

384.	Feter N, Leite JS, Cardoso RK, Rombaldi AJ. Economic Burden of Physical 
Inactivity in Hospitalizations Due to Dementia: A Brazilian Nationwide 
Study. Cad Saude Publica. 2021;37(1):e00046520. doi: 10.1590/0102-
311X00046520. 

385.	Silva DRP, Werneck AO, Malta DC, Souza PRB Jr, Azevedo LO, Barros 
MBA, et al. Changes in the Prevalence of Physical Inactivity and Sedentary 
Behavior during COVID-19 Pandemic: A Survey with 39,693 Brazilian 
Adults. Cad Saude Publica. 2021;37(3):e00221920. doi: 10.1590/0102-
311X00221920. 

386.	Silva DR, Werneck AO, Malta DC, Souza-Júnior PRB, Azevedo LO, Barros 
MBA, et al. Incidence of Physical Inactivity and Excessive Screen Time 
during the First Wave of the COVID-19 Pandemic in Brazil: What are the 
Most Affected Population Groups? Ann Epidemiol. 2021;62:30-5. doi: 
10.1016/j.annepidem.2021.05.001. 

387.	Hallal PC, Rocha ACCA, Sardinha LMV, Barros AJD, Wehrmeister FC. 
Telephone Survey of Risk Factors for Chronic Noncommunicable Diseases 
during the Pandemic (Covitel): Methodological Aspects. Cad Saude 
Publica. 2023;39(9):e00248922. doi: 10.1590/0102-311XPT248922. 

388.	Santi NMM, Gomes CS, Silva DRP, Szwarcwald CL, Barros MBA, Malta 
DC. Prevalence and Incidence of Insufficient Physical Activity in Brazilian 
Adolescents during the Pandemic: Data from ConVid Adolescents. Rev 
Bras Epidemiol. 2023;26:e230049. doi: 10.1590/1980-549720230049.2. 

389.	Malta DC, Gomes CS, Barros MBA, Lima MG, Silva AGD, Cardoso LSM, 
et al. The COVID-19 Pandemic and Changes in the Lifestyles of Brazilian 
Adolescents. Rev Bras Epidemiol. 2021;24:e210012. doi: 10.1590/1980-
549720210012. 

390.	Schuch FB, Bulzing RA, Meyer J, López-Sánchez GF, Grabovac I, Willeit 
P, et al. Moderate to Vigorous Physical Activity and Sedentary Behavior 
Changes in Self-Isolating Adults during the COVID-19 Pandemic in 
Brazil: A Cross-Sectional Survey Exploring Correlates. Sport Sci Health. 
2022;18(1):155-63. doi: 10.1007/s11332-021-00788-x. 

391.	Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. 
Effect of Physical Inactivity on Major Non-Communicable Diseases 
Worldwide: An Analysis of Burden of Disease and Life Expectancy. Lancet. 
2012;380(9838):219-29. doi: 10.1016/S0140-6736(12)61031-9. 

392.	World Health Organization. Global Status Report on Physical Activity 
2022: Let’s Get Moving! Geneva: WHO; 2022.

393.	Jeong SW, Kim SH, Kang SH, Kim HJ, Yoon CH, Youn TJ, et al. 
Mortality Reduction with Physical Activity in Patients with and without 
Cardiovascular Disease. Eur Heart J. 2019;40(43):3547-55. doi: 10.1093/
eurheartj/ehz564. 

394.	Silva AGD, Prates EJS, Malta DC. Evaluation of Community Physical 
Activity Programs in Brazil: A Scoping Review. Cad Saude Publica. 
2021;37(5):e00277820. doi: 10.1590/0102-311X00277820. 

395.	Correia ETO. Lifestyle Medicine Interventions to Manage Hypertension 
in Brazilian Patients with Type 2 Diabetes. Am J Lifestyle Med. 2023. doi: 
10.1177/15598276231197619.

396.	Moura SS, Menezes LAA, Carraro JCC, Machado-Coelho GLL, Meireles 
AL. Combinations of Physical Activity, Sedentary Behavior and Sleep 
and their Associations with Cardiovascular Risk. BMC Public Health. 
2025;25(1):1024. doi: 10.1186/s12889-024-20829-7. 

397.	GBD 2017 Diet Collaborators. Health Effects of Dietary Risks in 195 
Countries, 1990-2017: A Systematic Analysis for the Global Burden of 
Disease Study 2017. Lancet. 2019;393(10184):1958-72. doi: 10.1016/
S0140-6736(19)30041-8. 

398.	Jayedi A, Soltani S, Abdolshahi A, Shab-Bidar S. Healthy and Unhealthy 
Dietary Patterns and the Risk of Chronic Disease: An Umbrella 
Review of Meta-Analyses of Prospective Cohort Studies. Br J Nutr. 
2020;124(11):1133-44. doi: 10.1017/S0007114520002330. 

399.	Jeong SY, Wee CC, Kovell LC, Plante TB, Miller ER 3rd, Appel LJ, et al. 
Effects of Diet on 10-Year Atherosclerotic Cardiovascular Disease Risk 
(from the DASH Trial). Am J Cardiol. 2023;187:10-7. doi: 10.1016/j.
amjcard.2022.10.019. 

400.	Mendoza K, Smith-Warner SA, Rossato SL, Khandpur N, Manson JE, Qi L, 
et al. Ultra-Processed Foods and Cardiovascular Disease: Analysis of Three 
Large US Prospective Cohorts and a Systematic Review and Meta-Analysis 
of Prospective Cohort Studies. Lancet Reg Health Am. 2024;37:100859. 
doi: 10.1016/j.lana.2024.100859. 

401.	Shi W, Huang X, Schooling CM, Zhao JV. Red Meat Consumption, 
Cardiovascular Diseases, and Diabetes: A Systematic Review and Meta-
Analysis. Eur Heart J. 2023;44(28):2626-35. doi: 10.1093/eurheartj/
ehad336. 

402.	Vitale M, Costabile G, Testa R, D'Abbronzo G, Nettore IC, Macchia PE, et al. 
Ultra-Processed Foods and Human Health: A Systematic Review and Meta-
Analysis of Prospective Cohort Studies. Adv Nutr. 2024;15(1):100121. doi: 
10.1016/j.advnut.2023.09.009. 

356

http://portal.revistas.bvs.br/pt/journals/?q=short_title:%22Rev. bras. cineantropom. desempenho hum%22
http://portal.revistas.bvs.br/pt/journals/?q=short_title:%22Rev. bras. cineantropom. desempenho hum%22


Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

403.	Machado ÍE, Parajára MDC, Guedes LFF, Meireles AL, Menezes MC, 
Felisbino-Mendes MS, et al. Burden of Non-Communicable Diseases 
Attributable to Dietary Risks in Brazil, 1990-2019: An Analysis of the Global 
Burden of Disease Study 2019. Rev Soc Bras Med Trop. 2022;55(Suppl 
1):e0282. doi: 10.1590/0037-8682-0282-2021. 

404.	Nilson EAF, Ferrari G, Louzada MLDC, Levy RB, Monteiro CA, Rezende LFM. 
The Estimated Burden of Ultra-Processed Foods on Cardiovascular Disease 
Outcomes in Brazil: A Modeling Study. Front Nutr. 2022;9:1043620. doi: 
10.3389/fnut.2022.1043620. 

405.	Firmo JOA, Peixoto SV, Loyola AI Filho, Souza-Júnior PRB, Andrade FB, 
Lima-Costa MF, et al. Health Behaviors and Hypertension Control: The 
Results of ELSI-BRASIL. Cad Saude Publica. 2019;35(7):e00091018. doi: 
10.1590/0102-311X00091018. 

406.	Brito L, Sahade V, Marcadenti A, Torreglosa CR, Weber B, Bersch-Ferreira 
ÂC, et al. Dietary Adequacy of Individuals with Cardiovascular Disease 
According to Clinical Guidelines in the Brazilian Cardioprotective Nutritional 
(BALANCE). Arq Bras Cardiol. 2024;121(7):e20230705. doi: 10.36660/
abc.20230705. 

407.	Louzada MLC, Cruz GLD, Silva KAAN, Grassi AGF, Andrade GC, Rauber 
F, et al. Consumption of Ultra-Processed Foods in Brazil: Distribution and 
Temporal Evolution 2008-2018. Rev Saude Publica. 2023;57:12. doi: 
10.11606/s1518-8787.2023057004744. 

408.	Malta DC, Bernal RTI, Ribeiro EG, Moreira AD, Felisbino-Mendes MS, 
Velásquez-Meléndez JG. Arterial Hypertension and Associated Factors: 
National Health Survey, 2019. Rev Saude Publica. 2023;56:122. doi: 
10.11606/s1518-8787.2022056004177. 

409.	Gonçalves KC, Tonaco LAB, Veloso GA, Moreira AD, Felisbino-Mendes 
MS, Malta DC, et al. Association between Soft Drink Consumption and 
Cardiovascular Disease Risk among Brazilian Adults: A Cross-Sectional 
Study. Sao Paulo Med J. 2025;143(4):e2023433. doi: 10.1590/1516-
3180.2023.0433.R1.29112024. 

410.	Lavôr LCC, Nascimento LM, Sousa PVL, Rodrigues LARL, Lustosa LCRS, 
Crisóstomo JM, et al. Consumption of Sugar-Sweetened and Artificially 
Sweetened Beverages and Prevalence of Hypertension in Adults: A 
Population-Based Study. Rev Chil Nutr. 2024;51(1):32-42. doi: 10.4067/
S0717-75182024000100032.

411.	Instituto Brasileiro de Geografia e Estatística. Pesquisa Nacional de Saúde 
do Escolar: 2019 [Internet]. Rio de Janeiro: IBGE; 2021 [cited 2026 Aug 
04]. Available from: https://biblioteca.ibge.gov.br/visualizacao/livros/
liv101852.pdf.

412.	Castelucci CC, Oancea SC, Nucci LB. Eating and Lifestyle Habits 
Associated with Regular Soft Drinks Consumption among Brazilian 
Adolescents: National Survey of School Health, 2019. Rev Bras Epidemiol. 
2025;28:e250007. doi: 10.1590/1980-549720250007. 

413.	Farias VF, Soares LA, Aranha LN, Luiz RR, Oliveira GMM, Rosa G. Social 
Vulnerability and Cardiovascular Risk Factors in Adolescents. BMC Public 
Health. 2024;24(1):982. doi: 10.1186/s12889-023-16959-z. 

414.	Malta DC, Szwarcwald CL, Barros MBA, Gomes CS, Machado ÍE, Souza PRB 
Jr, et al. The COVID-19 Pandemic and Changes in Adult Brazilian Lifestyles: A 
Cross-Sectional Study, 2020. Epidemiol Serv Saude. 2020;29(4):e2020407. 
doi: 10.1590/S1679-49742020000400026.

415.	Malta DC, Gomes CS, Barros MBA, Lima MG, Almeida WDS, Sá ACMGN, 
et al. Noncommunicable Diseases and Changes in Lifestyles during the 
COVID-19 Pandemic in Brazil. Rev Bras Epidemiol. 2021;24:e210009. 
doi: 10.1590/1980-549720210009. 

416.	Ghodeshwar GK, Dube A, Khobragade D. Impact of Lifestyle Modifications 
on Cardiovascular Health: A Narrative Review. Cureus. 2023;15(7):e42616. 
doi: 10.7759/cureus.42616. 

417.	Jaime PC, Stopa SR, Oliveira TP, Szwarcwald CL, Malta DC. Prevalence 
and Sociodemographic Distribution of Healthy Eating Markers, National 
Health Survey, Brazil 2013. Epidemiol Serv Saúde. 2015;24(2):267-76. doi: 
10.5123/S1679-49742015000200009.

418.	Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. 
Departamento de Análise em Saúde e Vigilância de Doenças Não 
Transmissíveis. Plano de ações estratégicas para o enfrentamento das 
doenças crônicas e agravos não transmissíveis no Brasil 2021-2030. 
Brasília: Ministério da Saúde; 2021.

419.	Medina LPB, Barros MBA, Sousa NFDS, Bastos TF,  L ima MG, 
Szwarcwald CL. Social Inequalities in the Food Consumption Profile 
of the Brazilian Population: National Health Survey, 2013. Rev Bras 
Epidemiol. 2019;22(Suppl 02):E190011.SUPL.2. doi: 10.1590/1980-
549720190011.supl.2. 

420.	Neves FS, Mendes LL, Nilson EAF, Castro IRR, Claro RM, Canella DS, et al. 
Brazil's Health Tax at a Crossroads: Safeguarding the Constitutional Victory 
Against Ultra-Processed Foods. Lancet Reg Health Am. 2026;55:101363. 
doi: 10.1016/j.lana.2025.101363. 

421.	World Health Organization. Fiscal Policies to Promote Healthy Diets: 
WHO Guideline. Geneva: World Health Organization; 2024.

422.	Liu Y, Chen S, Zühlke L, Black GC, Choy MK, Li N, et al. Global Birth 
Prevalence of Congenital Heart Defects 1970-2017: Updated Systematic 
Review and Meta-Analysis of 260 Studies. Int J Epidemiol. 2019;48(2):455-
63. doi: 10.1093/ije/dyz009. 

423.	GBD 2017 Congenital Heart Disease Collaborators. Global, Regional, and 
National Burden of Congenital Heart Disease, 1990-2017: A Systematic 
Analysis for the Global Burden of Disease Study 2017. Lancet Child Adolesc 
Health. 2020;4(3):185-200. doi: 10.1016/S2352-4642(19)30402-X. 

424.	Salim TR, Andrade TM, Klein CH, Oliveira GMM. HDI, Technological and 
Human Resources in the Diagnosis and Treatment of Malformations of the 
Circulatory System in Brazil. Arq Bras Cardiol. 2021;117(1):63-71. doi: 
10.36660/abc.20200179. 

425.	Wilsdon A, Loughna S. Human Genetics of Congenital Heart Defects. Adv 
Exp Med Biol. 2024;1441:57-75. doi: 10.1007/978-3-031-44087-8_2. 

426.	Rodríguez-Pérez JM, Ortega-Zhindón DB, Villamil-Castañeda C, Lara-
Ortiz JS, Borgonio-Cuadra VM, Cervantes-Salazar JL, et al. Congenital 
Heart Diseases: Recent Insights into Epigenetic Mechanisms. Cells. 
2025;14(11):820. doi: 10.3390/cells14110820. 

427.	Danso KA, Appah G, Akuaku RS, Karikari YS, Ansong AK, Edwin 
F, et al. Prevalence of Congenital Heart Disease in Children and 
Adolescents Under 18 in Africa: A Systematic Review and Meta-
Analysis. World J Pediatr Congenit Heart Surg. 2025;16(3):357-67. doi: 
10.1177/21501351241299405. 

428.	Baumgartner H, De Backer J, Babu-Narayan SV, Budts W, Chessa M, Diller 
GP, et al. 2020 ESC Guidelines for the Management of Adult Congenital Heart 
Disease. Eur Heart J. 2021;42(6):563-645. doi: 10.1093/eurheartj/ehaa554. 

429.	 Wheeler M, Leipsic J, Trinh P, Raju R, Alaamri S, Thompson CR, et al. Right 
Ventricular Assessment in Adult Congenital Heart Disease Patients with 
Right Ventricle-to-Pulmonary Artery Conduits. J Am Soc Echocardiogr. 
2015;28(5):522-32. doi: 10.1016/j.echo.2014.11.016. 

430.	Brida M, Lovrić D, Griselli M, Gil FR, Gatzoulis MA. Heart Failure in 
Adults with Congenital Heart Disease. Int J Cardiol. 2022;357:39-45. doi: 
10.1016/j.ijcard.2022.03.018. 

431.	Kumar K, Sharma A, Patel C, Ramakrsihnan S, Das S, Sangdup T, et al. 
Feasibility and Utility of Adenosine Stress Echocardiography in Children 
Following Post-Arterial Switch Operation: A Comparison with Technetium 
99m-Sestamibi Myocardial Perfusion SPECT (MPS). Pediatr Cardiol. 
2021;42(4):891-7. doi: 10.1007/s00246-021-02557-6. 

432.	Vanreusel I, Segers VFM, Craenenbroeck EV, Berendoncks AV. Coronary 
Microvascular Dysfunction in Patients with Congenital Heart Disease. Curr 
Cardiol Rev. 2023;19(4):e190123212886. doi: 10.2174/1573403X1966
6230119112634. 

433.	Salari N, Faryadras F, Shohaimi S, Jalili F, Hasheminezhad R, Babajani F, et 
al. Global Prevalence of Congenital Heart Diseases in Infants: A Systematic 
Review and Meta-Analysis. J Neonatal Nurs. 2024;30(6):570-5. doi: 
10.1016/j.jnn.2024.05.003.

357



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

434.	Lim TB, Foo SYR, Chen CK. The Role of Epigenetics in Congenital Heart 
Disease. Genes. 2021;12(3):390. doi: 10.3390/genes12030390. 

435.	Zhao QM, Niu C, Liu F, Wu L, Ma XJ, Huang GY. Spontaneous Closure Rates 
of Ventricular Septal Defects (6,750 Consecutive Neonates). Am J Cardiol. 
2019;124(4):613-7. doi: 10.1016/j.amjcard.2019.05.022. 

436.	Giang KW, Mandalenakis Z, Fedchenko M, Eriksson P, Rosengren A, Norman 
M, et al. Congenital Heart Disease: Changes in Recorded Birth Prevalence 
and Cardiac Interventions Over the Past Half-Century in Sweden. Eur J Prev 
Cardiol. 2023;30(2):169-76. doi: 10.1093/eurjpc/zwac227. 

437.	Gilboa SM, Devine OJ, Kucik JE, Oster ME, Riehle-Colarusso T, Nembhard 
WN, et al. Congenital Heart Defects in the United States: Estimating 
the Magnitude of the Affected Population in 2010. Circulation. 
2016;134(2):101-9. doi: 10.1161/CIRCULATIONAHA.115.019307. 

438.	Salim TR, Andrade TM, Klein CH, Oliveira GMM. Inequalities in Mortality 
Rates from Malformations of Circulatory System between Brazilian 
Macroregions in Individuals Younger Than 20 Years. Arq Bras Cardiol. 
2020;115(6):1164-73. doi: 10.36660/abc.20190351. 

439.	Andrade TM, Marques MLC, Marques JPC, Souza MEM, Oliveira GMM, 
Salim TR. Profile of Mortality Due to All Causes and Patterns of Diseases of 
the Circulatory System in Childhood between 2019 and 2022 in Brazil. Arq 
Bras Cardiol. 2025;122(12):e20250191. doi: 10.36660/abc.20250191. 

440.	Ahmed T, Roberton T, Vergeer P, Hansen PM, Peters MA, Ofosu AA, 
et al. Healthcare Utilization and Maternal and Child Mortality during 
the COVID-19 Pandemic in 18 Low- and Middle-Income Countries: 
An Interrupted Time-Series Analysis with Mathematical Modeling of 
Administrative Data. PLoS Med. 2022;19(8):e1004070. doi: 10.1371/
journal.pmed.1004070. 

441.	Odd D, Stoianova S, Williams T, Fleming P, Luyt K. Child Mortality in England 
during the First 2 Years of the COVID-19 Pandemic. JAMA Netw Open. 
2023;6(1):e2249191. doi: 10.1001/jamanetworkopen.2022.49191. 

442.	Soares AB, Cardoso JS, Sanches NB, Montezuma PHF, Milhomem EL. 
Congenital Malformations of the Circulatory System: Ecological Study of 
Hospitalizations and Costs in Brazil between 2019 and 2023. Braz J Health 
Rev. 2025;8(1):1-13. DOI:10.34119/bjhrv8n1-265. 

443.	Herrington WG, Judge PK, Grams ME, Wanner C. Chronic Kidney Disease. 
Lancet. 2026;407(10523):90-104. doi: 10.1016/S0140-6736(25)01942-7. 

444.	Kalantar-Zadeh K, Jafar TH, Nitsch D, Neuen BL, Perkovic V. Chronic 
Kidney Disease. Lancet. 2021;398(10302):786-802. doi: 10.1016/S0140-
6736(21)00519-5. 

445.	Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. 
KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management 
of Chronic Kidney Disease. Kidney Int. 2024;105(4S):S117-S314. doi: 
10.1016/j.kint.2023.10.018. 

446.	Chen TK, Knicely DH, Grams ME. Chronic Kidney Disease Diagnosis and 
Management: A Review. JAMA. 2019;322(13):1294-304. doi: 10.1001/
jama.2019.14745. 

447.	Flythe JE, Watnick S. Dialysis for Chronic Kidney Failure: A Review. JAMA. 
2024;332(18):1559-73. doi: 10.1001/jama.2024.16338. 

448.	GBD 2023 Chronic Kidney Disease Collaborators. Global, Regional, and 
National Burden of Chronic Kidney Disease in Adults, 1990-2023, and Its 
Attributable Risk Factors: A Systematic Analysis for the Global Burden of 
Disease Study 2023. Lancet. 2025;406(10518):2461-82. doi: 10.1016/
S0140-6736(25)01853-7. 

449.	Foreman KJ, Marquez N, Dolgert A, Fukutaki K, Fullman N, McGaughey 
M, et al. Forecasting Life Expectancy, Years of Life Lost, and All-Cause 
and Cause-Specific Mortality for 250 Causes of Death: Reference and 
Alternative Scenarios for 2016-40 for 195 Countries and Territories. Lancet. 
2018;392(10159):2052-90. doi: 10.1016/S0140-6736(18)31694-5. 

450.	Francis A, Harhay MN, Ong ACM, Tummalapalli SL, Ortiz A, Fogo AB, 
et al. Chronic Kidney Disease and the Global Public Health Agenda: An 
International Consensus. Nat Rev Nephrol. 2024;20(7):473-85. doi: 
10.1038/s41581-024-00820-6. 

451.	Matsushita K, Ballew SH, Wang AY, Kalyesubula R, Schaeffner E, Agarwal 
R. Epidemiology and Risk of Cardiovascular Disease in Populations with 
Chronic Kidney Disease. Nat Rev Nephrol. 2022;18(11):696-707. doi: 
10.1038/s41581-022-00616-6. 

452.	Marinho AWGB, Penha AP, Silva MT, Galvão TF. Prevalence of Chronic 
Renal Disease among Brazilian Adults: A Systematic Review. Cad Saúde 
Colet. 2017;25(3):379-88. doi: 10.1590/1414-462X201700030134.

453.	Vera-Ponce VJ, Loayza-Castro JA, Vásquez-Romero LEM, Zuzunaga-
Montoya FE. Prevalence of Chronic Kidney Disease in Latin America: 
A Systematic Review and Meta-Analysis. Can J Kidney Health Dis. 
2025;12:20543581251382479. doi: 10.1177/20543581251382479. 

454.	Albuquerque ACRMM, Pinto GN, Pereira GA, Silva LF, Fontenele TAS, 
Oliveira JGR, et al. Population Knowledge on Chronic Kidney Disease, 
its Risk Factors and Means of Prevention: A Population-Based Study 
in Fortaleza, Ceará, Brazil. J Bras Nefrol. 2023;45(2):144-51. doi: 
10.1590/2175-8239-JBN-2022-0017en. 

455.	Gouvêa ECDP, Szwarcwald CL, Damacena GN, Moura L. Self-Report 
of Medical Diagnosis of Chronic Kidney Disease: Prevalence and 
Characteristics in the Brazilian Adult Population, National Health Survey 
2013 and 2019. Epidemiol Serv Saude. 2022;31(spe1):e2021385. doi: 
10.1590/SS2237-9622202200017.especial.

456.	Aguiar LK, Prado RR, Gazzinelli A, Malta DC. Factors Associated with 
Chronic Kidney Disease: Epidemiological Survey of the National Health 
Survey. Rev Bras Epidemiol. 2020;23:e200044. doi: 10.1590/1980-
549720200044. 

457.	Aguiar LK, Ladeira RM, Machado ÍE, Bernal RTI, Moura L, Malta 
DC. Factors Associated with Chronic Kidney Disease, According to 
Laboratory Criteria of the National Health Survey. Rev Bras Epidemiol. 
2020;23:e200101. doi: 10.1590/1980-549720200101. 

458.	Samaan F, Silveira RC, Mouro A, Kirsztajn GM, Sesso R. Laboratory-Based 
Surveillance of Chronic Kidney Disease in People with Private Health 
Coverage in Brazil. BMC Nephrol. 2024;25(1):162. doi: 10.1186/s12882-
024-03597-9. 

459.	Comini LO, Oliveira LC, Borges LD, Dias HH, Batistelli CRS, Ferreira 
ES, et al. Prevalence of Chronic Kidney Disease in Brazilians with 
Arterial Hypertension and/or Diabetes Mellitus. J Clin Hypertens. 
2020;22(9):1666-73. doi: 10.1111/jch.13980. 

460.	Samaan F, Damiani BB, Kirsztajn GM, Sesso R. A Cross-Sectional Study 
on the Prevalence and Risk Stratification of Chronic Kidney Disease in 
Cardiological Patients in São Paulo, Brazil. Diagnostics. 2023;13(6):1146. 
doi: 10.3390/diagnostics13061146. 

461.	Pecoits-Filho R, Lim KS, Castro MCR, Cebrian A, Santamaria R, 
Kanumilli N, et al. High Prevalence of Unrecorded Stage 3 Chronic 
Kidney Disease in Australia, Brazil, Canada, England, and Spain: The 
Multinational, Observational REVEAL-CKD Study. Int J Clin Pract. 
2024;2024(1):5138534. doi: 10.1155/ijcp/5138534.

462.	Barreto SM, Ladeira RM, Duncan BB, Schmidt MI, Lopes AA, Benseñor IM, 
et al. Chronic Kidney Disease among Adult Participants of the ELSA-Brasil 
Cohort: Association with Race and Socioeconomic Position. J Epidemiol 
Community Health. 2016;70(4):380-9. doi: 10.1136/jech-2015-205834. 

463.	Gomes OV, Guimarães MP, Nicacio JM, Morena L, Silva AMLD, Morais 
JC Jr, et al. Urbanization and Kidney Dysfunction in Brazilian Indigenous 
People: A Burden for the Youth. Rev Assoc Med Bras. 2023;69(2):240-5. 
doi: 10.1590/1806-9282.20220934. 

464.	Gomes OV, Souza CDF, Nicacio JM, Carmo RF, Pereira VC, Armstrong 
DMFO, et al. Prevalence and Associated Factors of Chronic Kidney 
Disease among Truká Indigenous Adults in Cabrobó, Brazil: A Population-
Based Study. Lancet Reg Health Am. 2024;38:100882. doi: 10.1016/j.
lana.2024.100882. 

465.	Nerbass FB, Lima HDN, Zawadzki B, Moura-Neto JA, Lugon JR, Sesso R. 
Brazilian Dialysis Survey 2024. J Bras Nefrol. 2026;48(1):e20250112. doi: 
10.1590/2175-8239-JBN-2025-0112en. 

358



Arq Bras Cardiol. 2026; 123(10):e20260832

Special Article

Oliveira et al.
Cardiovascular Statistics – Brazil 2026

466.	Santos GPA, Sesso R, Lugon JR, Neves PDMM, Barbosa AMP, Rocha NC, et al. 
KRT in Brazil: A Retrospective Cohort Study Based on Analysis of the Brazilian 
Public Health System. Kidney360. 2024;5(10):1477-89. doi: 10.34067/
KID.0000000000000539. 

467.	Carvalho WDN, Velasquez-Melendez G, Moreira AD, Molina MDCB, Giatti L, 
Barreto SM. Association between Adiposity Indices and Incident Albuminuria: 
Results from the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). BMC 
Nephrol. 2025;26(1):615. doi: 10.1186/s12882-025-04545-x. 

468.	Rao N, Brotons-Munto F, Moura AF, Kocks JWH, Zhao MH, Chadban S, et al. 
Holistic Impact of CKD: A Clinical, Economic, and Environmental Analysis 
by IMPACT CKD. Kidney Int Rep. 2025;10(7):2116-27. doi: 10.1016/j.
ekir.2025.03.051. 

469.	Lima HDN, Nerbass FB, Lugon JR, Sesso RC. Trends in the Prevalence and 
Incidence of Chronic Dialysis in Brazil (2006-2024) with Projections to 2039. 
Hemodial Int. 2026;30(1):188-193. doi: 10.1111/hdi.70032. 

470.	Ferreira GF, Haddad LBP, Andrade LGM, Sandes-Freitas TV, Manfro RC, Atik 
FA, et al. Analysis of the Brazilian Transplant Registry 2024. Braz J Transplant. 
2025;28:e4925. doi: 10.53855/bjt.v28i1.740_ENG.

471.	Gouvêa ECDP, Ribeiro AM, Aquino EC, Stopa SR. Mortality Trend Due to 
Chronic Kidney Disease in Brazil: An Ecological Study. Epidemiol Serv Saude. 
2023;32(3):e2023313. doi: 10.1590/S2237-96222023000300010.EN. 

472.	Souza W, Abreu LC, Silva LGD, Bezerra IMP. Incidence of Chronic Kidney 
Disease Hospitalisations and Mortality in Espírito Santo between 1996 to 2017. 
PLoS One. 2019;14(11):e0224889. doi: 10.1371/journal.pone.0224889. 

473.	Rodrigues AS, Abreu LC, Morais MJD, Leitao FNC, Amaral GLG, Santos EFS, et 
al. Temporal Trend of Mortality and Hospitalization for Chronic Kidney Disease 
in Adults from Northern Brazil. Medicine. 2022;101(26):e29702. doi: 10.1097/
MD.0000000000029702. 

474.	Neves PDMM, Sesso RCC, Thomé FS, Lugon JR, Nascimento MM. Brazilian 
Dialysis Survey 2019. J Bras Nefrol. 2021;43(2):217-27. doi: 10.1590/2175-
8239-JBN-2020-0161. 

475.	Alcalde PR, Kirsztajn GM. Expenses of the Brazilian Public Healthcare 
System with Chronic Kidney Disease. J Bras Nefrol. 2018;40(2):122-9. doi: 
10.1590/2175-8239-JBN-3918. 

476.	Alcalde PR, Fernandes DE, Kirsztajn GM. Prevention is Less Expensive 
than Treatment in Chronic Kidney Disease: A Descriptive Analysis. Braz J 
Nephrol. 2026;48(1):e20250122. doi: 10.1590/2175-8239-JBN-2025-
0122en.

477.	Cherchiglia ML, Machado EL, Szuster DA, Andrade EI, Acúrcio FA, Caiaffa 
WT, et al. Epidemiological Profile of Patients on Renal Replacement 
Therapy in Brazil, 2000-2004. Rev Saude Publica. 2010;44(4):639-49. 
doi: 10.1590/s0034-89102010000400007. 

478.	Guedes M, Dias PT, Réa RR, Calice-Silva V, Lopes M, Brandão AA, et 
al. Patterns of Kidney Function and Risk Assessment in a Nationwide 
Laboratory Database: The Brazilian CHECK-CKD Study. BMC Nephrol. 
2024;25(1):191. doi: 10.1186/s12882-024-03588-w. 

479.	Samaan F, Fernandes DE, Kirsztajn GM, Sesso RCC, Malik AM. Quality 
Indicators for Primary Health Care in Chronic Kidney Disease in the 
Public Service of a City in the State of São Paulo, Brazil. Cad Saude 
Publica. 2022;38(2):e00090821. doi: 10.1590/0102-311X00090821. 

480.	Lopes JA, Ferreira MC, Otoni A, Baldoni AO, Domingueti CP. Is Screening 
for Chronic Kidney Disease in Patients with Diabetes Mellitus Being 
Properly Conducted in Primary Care? J Bras Nefrol. 2022;44(4):498-504. 
doi: 10.1590/2175-8239-JBN-2021-0210. 

481.	Heerspink HJL, Stefánsson BV, Correa-Rotter R, Chertow GM, Greene 
T, Hou FF, et al. Dapagliflozin in Patients with Chronic Kidney Disease. 
N Engl J Med. 2020;383(15):1436-46. doi: 10.1056/NEJMoa2024816. 

482.	Bakris GL, Agarwal R, Anker SD, Pitt B, Ruilope LM, Rossing P, et al. Effect 
of Finerenone on Chronic Kidney Disease Outcomes in Type 2 Diabetes. 
N Engl J Med. 2020;383(23):2219-29. doi: 10.1056/NEJMoa2025845. 

483.	Mann JFE, Ørsted DD, Brown-Frandsen K, Marso SP, Poulter NR, 
Rasmussen S, et al. Liraglutide and Renal Outcomes in Type 2 Diabetes. 
N Engl J Med. 2017;377(9):839-48. doi: 10.1056/NEJMoa1616011. 

484.	Gunnarsson S, Vito O, Unwin RJ. Cardiovascular-Kidney-Metabolic 
Syndrome: Prevalence, Risks, Disease Trajectories, and Early-Stage 
Management. Am J Physiol Cell Physiol. 2026;330(1):C1-C8. doi: 
10.1152/ajpcell.00499.2025.

This is an open-access article distributed under the terms of the Creative Commons Attribution License

359

https://creativecommons.org/licenses/by/4.0/

